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?????????????????????? 
? 2.4 ??????????????? 
 
2.7 ??????? 
2.7.1 ??????????????????? 
1) ??????????????????? 
???????????????????????????????????????
????????????? 2008??? 2.5 ????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????? 
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??????????????????????????????????? 
???????????????????????????????? 
???????????????????????????? 
????????????????????????????????????? 
? 2.5 ??????????????????[???(2008)??????] 
 
2) ????????????????? 
???????????????????????????????????????
???????????????????? 2008??????????????????
??????????????????????????? 2????????????
????????????????????????????????????????
??????????????? 5????????????????????????
?????????????????????????????? 2.9 ????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????? 
 
? 2.9 ??????????????????[??? (2008)??????] 
??? ?????? ?????? ?? ????? ??? ??? ??? ??
? ??? ??? ????? ???????
????
???
??????
???????
???????
?????
??
??????
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2.7.2 ???????????? 
1) ?? 
???????????????????????????????????????
????????????? 
 
???????????????????????? 1978? 
??????????????????????????????????? 1978?  
????????????????????????????????????????
????????????????????????????????????????
????????????(The placement in plain view of all tools, parts, production activities, 
and indicators of production system performance, so the status of the system can be understood at a 
glance by every involved. Used synonymously with transparency.)? 
 (Womack and Jones 2003) 
????????????????????????????????????????
????????????????????? 2002? 
?????????????? 
 
???????????????????????1????3???????????
????????????????????????????????????? 3??
???????????????????????????? 4???????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????? 4????????????????
???????? 
 
??????????????????? 
??????????????????????? 
? ?????????????????????? 1978, Womack and Jones 2003??? 
? ???????????????????????? 1978??? 
? ?????????????????????????? 2002??? 
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? ?????????????????????????????????? 
 
2) ???? 
??, ??(2007)???????????????????? 2???????????? 
 
???????? 
???????? 12????????????? 
 
????????????????????????????????? 
??????????????????????? 
????????????????? 
???????????????????????????????????????
?????????? 
???????????? 
???????????????????????? 
??????????????????????????? 
?????????????????????? 
?????????????????????????? 
??????????????? 
????????????? 
??????????????? PR 
 
???????????????????????????????????????
????????????????????????????????????????
???????????????????????????? 
 
???????? 
???????? 4????????????? 
 
???????????????????????????????????????
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???????????????????????????????????
???????????????????????? 
???????????????????????????????????????
??????????????? 
???????????????????????????????????????
?????????????????????? 
?????????????????????????????????? 
 
??? 4???????????????????????????????????
??????????? 3????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
?????????????????????? 
 
3) ??????? 
????????????? 1?????????????????????????
????????????????????????????????????????
?????????(Katayama 2007)? 
????????? 5????? 87???????????????????????
???????? 1978???????????????????????????????
?????? 1 ????????????????????????????????? 
2010?? 
???????????????????????????????????????
???????????????????????????JIPM???????????
?????? 2007, ??, ?? 2008?? 
 
???????????? 
? ??????????????? 
? ??????????????????? 
? ??????????????????? 
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? ????????????????????????? 
? ??????????????????????????????? 
 
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????? 
??????????????????????????????????????
(Parry and Turner 2006)??????????????????????????????
?????????????????? 2007????????????????????
????????????????????????????????? 1??????
? BSC????????????????????? 4???????????????
?????????????????????????????????????? 
???????????????????????(JIPM 1991, 1994, 1995, 1996, 1999, ?
? IE ?? 2006, 2009)???????, ?? 1990, ?? 2002, ?? 2005, ?? 2007, ?
? 2008???????????????????, ??(1990)???(2002)??????
????????????????????????????????????????
???????????? 5???????????????????????????
????????????????????????????????????????
????????????? 7 ?????????????????????(2005)??
?(2007)????????????????????????????????????
????????????????????? 5??????????????????
????????????????????????????????????????
????????? 7?????????????????????????? 
 
2.7.3 ???????? 
???????????????????????? 
 
????????????????????????????? 
1) ??????????????????????? 2008?????????????
??????????????????????????????????????
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??????????????????????????????????????
??????????????????????????????????????
?????????????? 3?????????? 
 
2) ????????????????????? 2008???????????????
??????????????????????????????????????
??????????????????????????????????????
??? 4?????????????????????????? 
 
?????????????????????? 
1) ????????????????? 4??????????????????? 
???????????????? 
?????????????????????? 
???????????????????????? 
??????????????????????????????????? 
 
2) ??????????????????????????????????????, 
?? 2007??????????????????????????????????
??????????????????????????????????????
? 3?????????????????????????????????? 
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? 3?? ???????????????????? 
 
 
3.1 ????? 
????????? 1????? 3?????????? 2????????????
??????????????????????????????? 2.4 ???????
?????????????????????????????????????? 3?
????????? 
? 1 ?????????4 ???????????????????????????
??????????????? 2 ??????????????????????? 2
????????????????????????????????????????
?????????????????????????????????????????
? 3?????????????????????????? 3???????????
????????????????????????????????????????
?????????????????????????? 5?????????????
????????????????????????????????????????
????????????????????????????????????? 
 
3.2 ???????????? 
?????????????? 3.1???(Murata and Katayama 2010b)????????
??? 1?????????????? 2??????????????????????
3??????????????????????? 4????????????????
???? 4?????????????? 
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? 3.1 ????????????????????? 
 
3.2.1 ???? 1????????? 
???????????????????????????????????????
??????????? 3.2 ???????????????????????????
??????? 3???????????? 
? 1?????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
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? 2?????????????????????????????????????
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?????????? 1?????????????????????????????
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? 3??????????????????????????????????????
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????????????????
????????????????
????????????????
??????
?????????????
???????????????
???????????????????
?????????????? ??
???
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? 3.2 ????????? 
 
3.2.2 ???? 2????????????????? 
????????????????5W1H????????? 7???????????
???????? 13?????????????? 
 
?5W1H?????? 7??????? 
1) ?????????? 
2) ??????????????? 
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3) ???????????? 
4) ??????????????? 
5) ??????????????? 
6) ?????????????????? 
7) ??????????????? 
 
??????????? 13??????? 
?? ???????????? 
?? ?????? 
?? ??? 
?? ?????????? 
?? ???????? 
?? ???????? 
?? ????????? 
?? ??????? 
?? ???? 
?? ???? 
?? ???????? 
?? ???? 
?? ???? 
 
?????????????????? 3.1 ????????????????????
?????????????????????? 3.2?????????????? 3??
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????? 2?????
??????????????????? 
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? 3.1 5W1H??????????????????? 
5W1H ?????????????? ???? 
????? 
??????
????? 
1. Why 
 
 
 
 
 
 
 
2. What 
 
3. Where 
 
4. When 
5. Who 
6. How  
1) ??????????  
 
 
 
 
 
 
 
2) ???????????????
 
3) ????????????  
 
4) ???????????????
5) ???????????????
6) ???????????????
???  
7) ?????????????
?? 
??????????
??? 
???????  
???? 
??????????? 
?????????  
?????????  
?????????? 
????????  
?????  
????? 
????????? 
?  
?  
?????  
 
????? 
????? 
 
????? 
????? 
???????
???????
???????
???????
????? 
???????
????? 
????? 
? 
? 
????? 
 
????? 
?? 2????????????????????????????????????????????
????????????????????????????????????? 
 
???????????????????????????????????????
???????????????????????? 13???????????????
?????? 8??????????????? 3.2?????????????? 4?
???????? 
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????????????????????? 
1) ??????????????????????????????????????
??????????????????????????????????????
???????????????? 6?????????? 
2) ??????????????????????????????????????
?, ??(2007)????????????????????????????????
????????????????? 
3) ??????????????????????????????????????
????????????????????????? 
4) ??? 6??????????????????????????????????
???????????? 2?????????????????????????
?????????????????????????????????????? 
 
? 3.2 ?????????????????? 
????? ?? 
1) ?????????  
2) ???????  
3) ???????  
 
4) ???????  
 
 
5) ????????? 
???? 
6) ???????  
??????????? 
 
7) ?????????  
8) ???????  
?????????????????????  
?????????????????????????  
???????????????????????????
??  
???????????????????????????
???????????????????????????
????????  
???????????????????????????
????????????  
?????????????????????? 100%???
?????????1?? 3???????4???????
?????????????????  
???????????????????????????? 
???????7???????????????????? 
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3.2.3 ???? 3?????????????????? 
???????????????? 1???????????????? 2?????
????????????????????????????????????????
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3.2.4 ???? 4??????????????????? 
???????????????????????????????????????
????????????????????????????????????????
???????????????????????????? 13???????????
??????????????????? 7????????????????????
??????????????????JIPM 2007?????? 
 
3.3 ???????????? 
?????????????? 3.3??????????????????????? 2
????????????????????????????????????????
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??????
??????????????????
?????????????????????
??????????????????????????????
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??
??????????????(positive)
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??????????????????
??????????????????????????????
???????????????????????????
 
? 3.3 ????????????????????? 
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3.3.1 ??????????????? 
???????????????????????????????????????
????????????????????????????????????????
???????????????????????????? 3.1???? 13?????
???????????????? 5???????????????????????
?????????????????????? 
 
3.3.2 ??????????????? 
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????? 3.1 ?
??? 13?????????????????????????????? 7?????
????????????????????????????????????? 
 
3.3.3 ?????????? 
???????????????????????????????????????
?? 3????????????????? 
 
???????????? 
1) ?????????????????????????????????????? 
2) ??????????????????????????????????? 
3) 2)???????????????????????????? 
 
???????????????????????????? 2??????????
??????????????????????? 
 
????????????????? 
1) ?????????????????? 
2) ?????????????????????? 
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3.4 ???????????? 
???????????????? 3.4???(Murata and Katayama 2010a)???????
???? 1????????????? 2????????????? 3?????????
???? 4?????????????????? 5?????????????? 5??
???????????? 
??
??
???????
???????
???????
?????
?????
?????
?????
???????
?????
???????
?????
?????
?????????
??????
????????????
 
? 3.4 ????????????????? 
 
3.4.1 ???????????? 
? 3.5??????????????????? 3?????????? 
 
1) ?????????? 
2) ??????????????? 
3) ??????????? 
 
? 1?????????????????????????????????????
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????????????????????????????????????????
2 ???????????????????????????????????????
???????????????????????? 3???????????????
????????????????????????????????????????
????????????????????????????????????????
?????? 5?????????????????? 3??????????????
?????????????????????????? 1?????? 3??????
1????????????????????????????????? 4?????? 2
?????????????????????????????? 5?????? 3???
???????????????????????????????? 
 
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8
1) ?????
?????
?????????
Type ?????????
Type ????????
Type ???????
Type ???????
3) ??????
?????
2) ???????????????
??????
????????????
????
?????
??
?????
??
?????
??
?????
????????
?????
??
?????
?????
????
?????
??
?????
 
? 3.5 ???????????? 
 
3.4.2 ????????????? 
???????????????????? 3.3 ?????????????????
? 3????? 
? 1????????? 2???????????????????????????
????????????????????????????????????????
??? 3???????????????????????????? 5???????
???????? 
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? 2????????? 3???????????????????????????
????????????????? 4?????? 5??????????????? 
? 3????????? 5???????????????????????????
????????????????????????????????????????? 
 
? 3.3 ???????????????????? 
????? ?? 
???? 
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???? 
????2?????????????????????????????
?????????????????????????????????
???3?????????????????????????????5
??????????????? 
????3?????????????????????????????
????????????4?????? 5?????????????
?? 
????5?????????????????????????????
?????????????????????????????????
??? 
 
3.4.3 ???? 1???????? 
???????????????????????????????????????
????????????????????????????????JIPM??????
?????????? 2009????????????????????????????
? 2??????????????????????????????????????
??????????? 1997???????????????????????????
???? 2??????????????????????????????????? 
 
3.4.4 ???? 2???????? 
???????????????????????????????????????
?? 1?????????????????????????????????????
????????????????? 1??????????????????????
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???????????????????????????????? 3.4 ??????
????????????????????????????????????????
? 3.4???????????? 3?????????? 3?????????????
????????????????????????????????????????
?????? 1????????????? 
? 3.4 ???????? 
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????? 
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????? 
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????? 
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????A 
????B 
????C 
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3.4.5 ???? 3???????? 
???????????????? 2??????????????????????
????????????????????????????????????????
???????????? 3.5 ??????????????????????????
????????????????????????????????????????
???????????????????????? 3.5 ??????????????
? A??? B??? C? 3???????????? A-1?B-2?C-1?????????
???? 
? 3.5 ?????????????????????????? 
???? ??? 
?? A 
☑ A-1 
? A-2 
?? B 
? B-1 
☑ B-2 
? B-3 
?? C ☑ C-1 
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3.4.6 ???? 4????????????? 
???????????????? 3 ???????????????????? 3.2
???? 8???????????????????????????????????
?????? 
 
3.4.7 ???? 5????????????? 
????????????????????????????????????????
3.6????????????????? 3????????????? 3.6??????? 
???????????????????????????? A???????R??
?????? i???????????????? A-?R??????????????
????????? zmin???????? zmin???????????????????
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???????????????????????????????????????
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1) ?????????????????????????? 
2) ?????????????????? 
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? 3???????????????????? 7??????????? 
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??????????????????? 
3) ?????????? 13??????????????????????????
???????????? 
4) ??????????? 8??????????????????????????
????????????????????????????? 
5) ??????????????? 3??????????????????????
???????????????????????????????????? 
6) 5W1H?????????????????????????????? 
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????????? 1????? 3?????????? 2????????????
??????????????????????????????? 2.4 ???????
????????????????? 2??????????? 
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????? 1??????????????????????????????
????????????????????? 7??????????????????
???????????????????????????????????? 
???????????????????????????????????????
????????????????????????????????????????
?????????????? 
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???????????????????????????????????????
????????????????????????????????????? 
 
4.2.2 ????? 
???????????????????????????????????????
???????? i (i=1,…,n)???????? yi???????????????? AHP
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0.328 
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??????? 
??????? 
????????????? 
??????? 
????????? 
??????? 
97 
31 
7 
4 
2 
0 
0 
0 
 
 
? 5.12 ???????????????????????? 
????? ?? ????? ?? 
???? 
??????? 
??????? 
???? 
??????? 
???????? 
?????? 
?????? 
????? 
??????? 
???? 
????? 
??????? 
???? 
???? 
18 
10 
10 
9 
9 
8 
8 
7 
6 
6 
5 
5 
5 
4 
4 
?????? 
???? 
?????? 
???? 
??????? 
??? 
????? 
???? 
????? 
??????????????? 
????? 
??????? 
????? 
???? 
?????? 
4 
4 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
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? 5.13 ???????????????????????? 
????? ?? 
?? A? 1??? 
?? A? 2??? 
?? B? 1??? 
?? B? 2??? 
21 
34 
46 
40 
 
 
 
 
 
 
? 5.14 ???????????????????????????? 
????? ?? ????? ?? 
??? 
?? 
??? 
???? 
?????? 
? 
28 
22 
19 
17 
11 
10 
????? 
? 
???? 
? 
?? 
???????? 
8 
8 
5 
5 
4 
4 
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? 5.15 ???????????????????????? 
????? ?? ????? ??
???? 
??? 
???????? 
???? 
???? 
?????? 
???? 
?????? 
???? 
????????????????? 
???? 
?????? 
?????? 
?????? 
????? 
? 
??? 
?????? 
??? 
????? 
??? 
???? 
????????????? 
?????? 
???? 
????? 
????? 
12 
12 
10 
7 
6 
6 
6 
6 
6 
5 
4 
4 
4 
3 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
?????? 
???? 
?????? 
??????? 
?? 
???? 
???? 
? 
??? 
?? 
???????? 
????? 
???? 
??? 
?? 
????? 
????? 
?????? 
??? 
???? 
??????? 
??????? 
???? 
???? 
???? 
????????? 
? 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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? 5.16 ???????????????????????? 
????? ?? 
?? 
???? 
?? 
111 
28 
2 
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5.2.4 ???? 4??????????????????? 
???????????????????AHP ?????????????????
?????????????????????????????? 
 
?????? 
????????????????????? 14??? 24??? 28??? 54??? 58?
?? 63??? 97??? 117??? 121??? 140? 10? 
????????????????????????????????????????
?????????????????? 7? 
 
1) ????????????? 
? 5.17???????? 5.18?? 5.19????????? 
 
??????? 
? 5.17 ?????????????????? 
? ? ???? 
?? 
?? ??? ?? ??? 
??? 
?? 
?? 
???
? 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
1 
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?????? 
??????0.84 
?????0.71 
 
? 5.18 ???????????????????? 
???? ???????????? 
?? 
??? 
?? 
??? 
????? 
?? 
???? 
-1.291 
0.913 
1.291 
-0.913 
-0.913 
0.000 
0.913 
 
? 5.19 ?????????????????? 
?? ?????????? ???????????????? 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
-1.102 
-0.913 
-0.645 
0.645 
0.000 
-1.102 
0.913 
1.102 
0.000 
1.102 
0.000 
0.086 
0.207 
0.793 
0.500 
0.000 
0.914 
1.000 
0.500 
1.000 
 
 
 
 
90 
 
2) AHP???????? 
????????? 5.22???????????????????????? 5.20??
5.27?????????? 5.28?? 5.30????? 
 
?????? 
???? 
?????????
???????????????????
??
54
??
58
??
63
??
97
??
117
??
14
??
121
??
140
??
24
??
28
???
??/
??
?? ???
?
?? ??? ??
??
????
???
 
? 5.22 ??? 
 
?????? 
?????????????????? 
5.00????????(a)????????????(b)??????????? 
3.00????????(a)????????????(b)????????????? 
1.00????????(a)????????????(b)????????????? 
0.33????????(a)????????????(b)????????????? 
0.20????????(a)????????????(b)??????????? 
 
???????????????????? 
5.00?????(x)??????????(s)???(t)???? 
3.00?????(x)??????????(s)???(t)?????? 
1.00?????(x)??????????(s)???(t)?????? 
0.33?????(x)??????????(s)???(t)????? 
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0.20?????(x)??????????(s)???(t)???? 
 
????????? 
??? 
?????????????????????????????????????  
????  
?????????????????????????? 
??? 
????????????????????????????????????  
???? 
????????????????????????????? 
?????? 
????????????????????????????????? 
?? ? 
????5S??????????????????????????  
????? 
?????????????????????????????????????? 
 
??????????????????????????0.15?????????? 
???=???????????????????????????????????
???????????1? 
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????????? 
 
? 5.20 ??????????????????? 
(b) 
(a) 
?? ??? ?? ??? 
???
?? 
?? 
???
? 
?? 
??? 
?? 
??? 
????? 
?? 
???? 
1.00 
0.20 
1.00 
0.33 
1.00 
1.00 
1.00 
5.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
3.00 
1.00 
3.00 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
3.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
1.00 
 
? 5.21 ????????????????? 
(t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
1.00 
1.00 
1.00 
0.20 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
3.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
0.33 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
0.33 
1.00 
5.00 
3.00 
3.00 
3.00 
1.00 
3.00 
3.00 
3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
3.00 
3.00 
1.00 
3.00 
3.00 
3.00 
3.00 
3.00 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
3.00 
3.00 
3.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
0.33 
0.33 
1.00 
1.00 
0.33 
1.00 
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? 5.22 ?????????????????? 
 (t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
0.33 
1.00 
1.00 
3.00 
0.33 
0.33 
1.00 
3.00 
3.00 
3.00 
1.00 
3.00 
3.00 
5.00 
1.00 
3.00 
3.00 
3.00 
3.00 
1.00 
0.33 
1.00 
3.00 
3.00 
0.33 
3.00 
1.00 
3.00 
3.00 
1.00 
0.33 
0.33 
1.00 
3.00 
0.33 
3.00 
1.00 
3.00 
3.00 
0.33 
0.20 
0.33 
0.33 
1.00 
0.20 
0.33 
0.33 
0.33 
0.33 
3.00 
1.00 
3.00 
3.00 
5.00 
1.00 
1.00 
3.00 
3.00 
3.00 
3.00 
0.33 
0.33 
0.33 
3.00 
1.00 
1.00 
3.00 
1.00 
3.00 
1.00 
0.33 
1.00 
1.00 
3.00 
0.33 
0.33 
1.00 
0.33 
1.00 
0.33 
0.33 
0.33 
0.33 
3.00 
0.33 
1.00 
3.00 
1.00 
3.00 
0.33 
0.33 
0.33 
0.33 
3.00 
0.33 
0.33 
1.00 
0.33 
1.00 
 
? 5.23 ????????????????? 
 (t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
1.00 
3.00 
3.00 
0.33 
1.00 
0.33 
3.00 
1.00 
3.00 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
0.33 
0.33 
1.00 
3.00 
0.33 
1.00 
0.33 
1.00 
0.33 
3.00 
0.33 
0.33 
0.33 
1.00 
0.33 
0.20 
0.33 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
2.00 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
0.33 
0.50 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
 
 
94 
 
? 5.24 ?????????????????? 
 (t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
3.00 
1.00 
3.00 
0.33 
3.00 
3.00 
1.00 
3.00 
3.00 
0.33 
1.00 
0.33 
1.00 
0.33 
0.33 
0.20 
0.33 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
0.33 
1.00 
3.00 
3.00 
3.00 
3.00 
1.00 
3.00 
3.00 
3.00 
3.00 
3.00 
0.33 
3.00 
3.00 
3.00 
0.33 
1.00 
0.33 
3.00 
3.00 
3.00 
0.33 
5.00 
3.00 
3.00 
0.33 
3.00 
1.00 
2.00 
3.00 
3.00 
1.00 
3.00 
1.00 
1.00 
0.33 
0.33 
0.50 
1.00 
1.00 
1.00 
0.33 
1.00 
3.00 
3.00 
0.33 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
1.00 
1.00 
 
? 5.25 ???????????????????? 
 (t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
3.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
0.33 
0.33 
3.00 
0.33 
0.33 
0.33 
0.33 
1.00 
1.00 
3.00 
1.00 
1.00 
5.00 
0.33 
0.33 
1.00 
0.33 
1.00 
1.00 
3.00 
1.00 
1.00 
3.00 
0.20 
0.20 
1.00 
0.33 
1.00 
0.20 
0.33 
0.20 
0.33 
1.00 
0.33 
0.33 
0.33 
0.33 
0.33 
1.00 
3.00 
3.00 
5.00 
3.00 
1.00 
1.00 
3.00 
1.00 
3.00 
1.00 
3.00 
3.00 
5.00 
3.00 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
3.00 
0.33 
0.33 
1.00 
0.33 
1.00 
1.00 
3.00 
3.00 
3.00 
3.00 
1.00 
1.00 
3.00 
1.00 
3.00 
0.33 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
1.00 
0.33 
1.00 
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? 5.26 ????????????????? 
(t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
3.00 
3.00 
5.00 
1.00 
1.00 
3.00 
3.00 
5.00 
1.00 
1.00 
3.00 
3.00 
3.00 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
0.33 
1.00 
1.00 
0.20 
3.00 
3.00 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
3.00 
3.00 
1.00 
1.00 
3.00 
1.00 
3.00 
1.00 
1.00 
3.00 
3.00 
3.00 
1.00 
1.00 
3.00 
3.00 
3.00 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
3.00 
1.00 
1.00 
0.33 
3.00 
1.00 
3.00 
0.20 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
0.33 
1.00 
 
? 5.27 ??????????????????? 
(t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
1.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
0.33 
3.00 
1.00 
1.00 
3.00 
1.00 
3.00 
1.00 
3.00 
3.00 
3.00 
2.00 
1.00 
0.33 
1.00 
0.33 
3.00 
1.00 
3.00 
0.33 
1.00 
3.00 
0.33 
1.00 
3.00 
1.00 
3.00 
1.00 
3.00 
1.00 
0.33 
1.00 
0.33 
0.33 
0.33 
0.33 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
3.00 
0.33 
0.33 
0.33 
0.33 
1.00 
0.33 
1.00 
0.33 
0.33 
0.33 
1.00 
0.33 
3.00 
1.00 
3.00 
0.33 
3.00 
1.00 
1.00 
3.00 
3.00 
0.33 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
1.00 
3.00 
0.33 
0.50 
0.33 
1.00 
1.00 
0.33 
3.00 
0.33 
0.33 
1.00 
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?????? 
 
? 5.28 ?????????????? 
???? ??? 
?? 
??? 
?? 
??? 
????? 
?? 
???? 
??? 
0.201 
0.091 
0.212 
0.083 
0.117 
0.134 
0.162 
0.106 
 
 
? 5.29 ???????????????? 
?? 
?? 
?? 
?? ??? ?? ??? 
???
?? 
?? ????
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
??? 
0.127 
0.130 
0.163 
0.134 
0.034 
0.072 
0.077 
0.110 
0.051 
0.102 
0.107 
0.085 
0.031 
0.061 
0.077 
0.236 
0.036 
0.083 
0.121 
0.110 
0.161 
0.140 
0.072 
0.062 
0.127 
0.183 
0.049 
0.066 
0.058 
0.171 
0.064 
0.149 
0.104 
0.055 
0.177 
0.125 
0.145 
0.032 
0.066 
0.050 
0.114 
0.110 
0.126 
0.132 
0.057 
0.165 
0.088 
0.107 
0.257 
0.041 
0.048 
0.091 
0.043 
0.103 
0.087 
0.057 
0.042 
0.139 
0.167 
0.108 
0.049 
0.043 
0.147 
0.091 
0.157 
0.072 
0.064 
0.043 
0.094 
0.084 
0.175 
0.054 
0.203 
0.070 
0.057 
0.155 
0.117 
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? 5.30 ????????????????? 
?? 
?? 
?? 
?? ??? ?? ???
??
? 
??
?? 
???
? 
?? 
?? 
????
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
0.025 
0.026 
0.033 
0.027 
0.007 
0.014 
0.015 
0.022 
0.010 
0.020 
0.008 
0.003 
0.006 
0.007 
0.022 
0.003 
0.008 
0.011 
0.010 
0.015 
0.015
0.013
0.027
0.039
0.010
0.014
0.012
0.036
0.014
0.031
0.005 
0.015 
0.010 
0.012 
0.003 
0.006 
0.004 
0.010 
0.009 
0.010 
0.007
0.019
0.010
0.013
0.030
0.005
0.006
0.011
0.005
0.012
0.008 
0.006 
0.019 
0.022 
0.014 
0.007 
0.006 
0.020 
0.012 
0.021 
0.010 
0.007 
0.015 
0.014 
0.028 
0.009 
0.033 
0.011 
0.009 
0.025 
0.078 
0.089 
0.120 
0.133 
0.114 
0.057 
0.084 
0.121 
0.069 
0.135 
0.269 
0.410 
0.808 
0.974 
0.731 
0.000 
0.346 
0.821 
0.154 
1.000 
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3) ???????????? 
? ???????????? 
 
?????? 
???????0.734?????? e?0.527? f?0.288 
???????????????????? 5.31 
 
? 5.31 ????????????????? 
?? ????????????????? 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
0.288 
0.333 
0.397 
0.706 
0.551 
0.288 
0.769 
0.815 
0.551 
0.815 
 
4) ?? 
?????????????????????? 0.734?????(4-5)??????AHP
???????????????????????? 2 ??????? AHP ?????
?????????????????? 2??????????? 0.273???????
?????? 72.7%???????????????????????????????
27.3????????????????????? 
? 5.32????????????????????????????????????
? 140??? 54?????????????????????????????????
?????????? 1??? 4?????????????????????????
????????????????? 0.109(=0.815-0.706)??????????????
99 
 
????????????? 0.207(=1.000-0.793)????AHP ????????????
?? 0.026(=1.000-0.974)?????????????????????????????
?????????????????????????????????? AHP????
????????????????? 
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????? 
 
? 5.32 ???????????????????? 
??(No.) 
(1) ?????
??? 
(2) AHP
???
(3) ???? 
??? 
(4) |(1)-(3)|
????????(117) 
??????????????(140)
??????????(97) 
??????????(54) 
??????(58) 
??????(121) 
???????????(28) 
???????????(24) 
??????????(14) 
????????(63) 
1.000 
1.000 
0.914 
0.793 
0.500 
0.500 
0.207 
0.086 
0.000 
0.000 
0.821
1.000
0.346
0.974
0.731
0.154
0.808
0.410
0.269
0.000
0.815 
0.815 
0.769 
0.706 
0.551 
0.551 
0.397 
0.333 
0.288 
0.288 
0.185 
0.185 
0.145 
0.087 
0.051 
0.051 
0.190 
0.247 
0.288 
0.288 
????????????????????? 
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5.2.5 ?????? 
? ???????????????????? 5.33 ?????? 14 ?????????
?????????????????????????????????????????
????????????????????????????????????????
???????????? 0.288 ?????????????????????????
??????????? 4?????????????????????????? 
 
? 5.33 ????????????? 
? ????  
??  
????
????
????
? 
??? 
????
???
? 
??? 
?? 
???
??? 
??? 
???
???
???
???
???
???
?? 1 
?????
?????
?????
?????
?? 
?? ????
????
???
?? 
??
????
? 
??? 0.397 
?? 2 
?????
? No. ??
?????
????? 
?? 
????
????
?? 
???
?? 
????
???
?? 
??? 0.706 
?? 3 
?????
?????
?????
?????
?????
? 
?? 
????
????
?? 
???
?? 
????
???
?? 
??? 0.706 
??? ??? ??? ??? ??? ??? ??? ???
??
14 
?????
?????
?????
?????
???? 
?? ????
????
???
?? 
????
???
?? 
??? 0.288 
??? ??? ??? ??? ??? ??? ??? ???
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5.3 ????????????????? 
5.3.1 ?????????????? 
? ???????????????????????????????????1) AHP?
???????????????? 2) ??????????? 
 
?????? 
????????????????????? 14??? 24??? 28??? 54??? 58?
?? 63??? 97??? 117??? 121??? 140? 10? 
?????????????????????????????????????????
??????????? 5? 
 
1) AHP??????????????? 
????????? 5.23???????????????????????? 5.34??
5.39???? AHP???????????? 5.40?? 5.43????? 
 
?????? 
???? 
?????????
???????????????????
??
54
??
58
??
63
??
97
??
117
??
14
??
121
??
140
??
24
??
28
???
???
?? ????
???
???
??
???
???
??
????
???
 
? 5.23 ??? 
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?????? 
?????????????????? 
5.00????????????(a)????????????????(b)?????????
?? 
3.00????????????(a)????????????????(b)?????????
???? 
1.00????????????(a)????????????????(b)?????????
???? 
0.33????????????(a)????????????????(b)?????????
???? 
0.20????????????(a)????????????????(b)?????????
?? 
 
???????????????????? 
5.00?????????(x)??????????(s)???(t)???? 
3.00?????????(x)??????????(s)???(t)?????? 
1.00?????????(x)??????????(s)???(t)?????? 
0.33?????????(x)??????????(s)???(t)????? 
0.20?????????(x)??????????(s)???(t)???? 
 
????????? 
????????????????????????????????????  
???????????????????????????????????  
??????????????????????????????????  
?????????????????????????????????????  
??????????????????????????????????  
 
??????????????????????????0.15?????????? 
???=???????????????????????????????????
???????????1? 
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????????? 
 
? 5.34 ??????????????????????? 
(b) 
(a) 
??? 
?? 
??? 
??? 
??? 
??? 
?? 
?????
?? 
????? 
?????? 
?????? 
?? 
??????? 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
0.33 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
 
?5.35 ???????????????????? 
(t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.20 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.20 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
3.00 
3.00 
3.00 
3.00 
1.00 
3.00 
3.00 
3.00 
0.33 
3.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
5.00 
3.00 
5.00 
3.00 
0.33 
3.00 
1.00 
3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
1.00 
3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
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? 5.36 ????????????????????? 
 (t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
0.20 
1.00 
3.00 
0.33 
0.33 
0.33 
3.00 
3.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
0.33 
3.00 
5.00 
1.00 
1.00 
1.00 
5.00 
3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.20 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
0.33 
1.00 
1.00 
0.33 
1.00 
0.33 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
1.00 
3.00 
0.33 
1.00 
0.33 
1.00 
1.00 
0.33 
1.00 
0.33 
3.00 
3.00 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
 
? 5.37 ????????????????????? 
 (t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
0.33 
1.00 
1.00 
0.20 
0.33 
0.33 
1.00 
0.33 
1.00 
3.00 
1.00 
1.00 
1.00 
0.20 
0.33 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.20 
0.33 
0.20 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.20 
0.33 
0.33 
1.00 
0.33 
1.00 
5.00 
5.00 
5.00 
5.00 
1.00 
3.00 
3.00 
5.00 
3.00 
5.00 
3.00 
3.00 
3.00 
3.00 
0.33 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
3.00 
5.00 
3.00 
0.33 
1.00 
1.00 
3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
0.20 
0.33 
0.33 
1.00 
0.33 
1.00 
3.00 
3.00 
3.00 
3.00 
0.33 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.20 
0.33 
0.33 
1.00 
1.00 
1.00 
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? 5.38 ????????????????? 
 (t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
1.00 
3.00 
3.00 
3.00 
0.33 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
5.00 
1.00 
1.00 
3.00 
3.00 
3.00 
0.33 
1.00 
0.33 
1.00 
3.00 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
0.20 
0.33 
1.00 
0.20 
0.20 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
5.00 
1.00 
1.00 
3.00 
3.00 
3.00 
1.00 
3.00 
1.00 
3.00 
5.00 
1.00 
1.00 
3.00 
3.00 
3.00 
0.33 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
 
? 5.39 ?????????????????????? 
 (t) 
(s) 
14 24 28 54 58 63 97 117 121 140 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.00 
0.20 
0.33 
0.33 
0.33 
1.00 
1.00 
0.33 
0.33 
0.33 
5.00 
1.00 
3.00 
1.00 
3.00 
3.00 
3.00 
1.00 
1.00 
3.00 
3.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
3.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.20 
0.20 
1.00 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
3.00 
1.00 
3.00 
3.00 
5.00 
3.00 
3.00 
1.00 
1.00 
3.00 
3.00 
1.00 
3.00 
3.00 
5.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
1.00 
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?????? 
 
? 5.40 ?????????????????? 
??? ??? 
????? 
?????? 
?????? 
?? 
??????? 
??? 
0.296 
0.238 
0.153 
0.191 
0.123 
0.061 
 
 
? 5.41 ?????????????? 
??? 
?? 
??? 
?? 
??? 
??? 
??? 
??? 
?? 
?????
?? 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
??? 
0.131 
0.122 
0.131 
0.122 
0.045 
0.122 
0.046 
0.122 
0.038 
0.122 
0.035 
0.144 
0.165 
0.057 
0.074 
0.044 
0.142 
0.162 
0.048 
0.120 
0.043 
0.069 
0.160 
0.125 
0.145 
0.136 
0.023 
0.048 
0.046 
0.136 
0.056 
0.125 
0.031 
0.044 
0.132 
0.042 
0.120 
0.181 
0.042 
0.042 
0.132 
0.132 
0.132 
0.012 
0.209 
0.044 
0.106 
0.098 
0.122 
0.120 
0.120 
0.038 
0.045 
0.098 
0.052 
 
 
 
107 
 
? 5.42 ???????????? 
???
?? 
??? 
?? 
??? 
??? 
??? 
??? 
?? 
?????
?? 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
0.039 
0.036 
0.039 
0.036 
0.013 
0.036 
0.014 
0.036 
0.011 
0.036 
0.034 
0.039 
0.014 
0.018 
0.011 
0.034 
0.038 
0.011 
0.029 
0.010 
0.024 
0.019 
0.022 
0.021 
0.004 
0.007 
0.007 
0.021 
0.009 
0.019 
0.008 
0.025 
0.008 
0.023 
0.034 
0.008 
0.008 
0.025 
0.025 
0.025 
0.026 
0.005 
0.013 
0.012 
0.015 
0.015 
0.015 
0.005 
0.005 
0.012 
 
? 5.43 ????????????????? 
???
?? 
??? 
?? 
??? 
??? 
??? 
??? 
?? 
?????
?? 
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
1.000 
0.914 
1.000 
0.914 
0.257 
0.914 
0.286 
0.914 
0.200 
0.914 
0.857 
1.000 
0.286 
0.400 
0.200 
0.857 
0.971 
0.200 
0.714 
0.171 
0.571 
0.429 
0.514 
0.486 
0.000 
0.086 
0.086 
0.486 
0.143 
0.429 
0.114 
0.600 
0.114 
0.543 
0.857 
0.114 
0.114 
0.600 
0.600 
0.600 
0.629 
0.029 
0.257 
0.229 
0.314 
0.314 
0.314 
0.029 
0.029 
0.229 
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2) ??????? 
? 5.43 ???????????????????????????????????
0.36?????? 5.44??????????????????????????????
????????????????????????????????????????
???????? 0.5 ??????????????????????????????
????????????????????????????????? 2??????
????????????????????????????????????????
???????????????????? 4???????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????????? 6????
??????? 
 
?????? 
?????0.36 
 
? 5.44 ???????????????????????? 
????? 0.351 0.089 0.027 -0.224 -0.240
????? ???????? ??
???
???
???
??
?????
??
???
???
0.045 ????????(117) 0.600 0.486 0.914 0.029 0.200
0.038 ??????(58) 0.857 0.000 0.257 0.314 0.200
0.036 ??????????????(140) 0.600 0.429 0.914 0.229 0.171
0.022 ??????????(54) 0.543 0.486 0.914 0.229 0.400
0.010 ??????(121) 0.600 0.143 0.200 0.029 0.714
0.005 ???????????(24) 0.600 0.429 0.914 0.029 1.000
-0.003 ???????????(28) 0.114 0.514 1.000 0.257 0.286
-0.041 ????????(63) 0.114 0.086 0.914 0.314 0.857
-0.046 ??????????(14) 0.114 0.571 1.000 0.629 0.857
-0.050 ??????????(97) 0.114 0.086 0.286 0.314 0.971
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5.3.2 ?????????????? 
? ???????????????????????????????????1) AHP?
???????????????? 2) ??????????? 
 
?????? 
??????????????????? 14??? 24??? 28??? 54??? 58???
63??? 97??? 117??? 121??? 140? 10? 
????????????????????????????????????????
???????????????????? 7? 
 
1) AHP??????????????? 
? 5.45?????????? 5.30???????????? 
 
? 5.45 ????????????????? 
?? 
?? 
?? 
?? ??? ?? ??? 
???
?? 
?? ????
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
0.634 
0.648 
0.834 
0.672 
0.116 
0.326 
0.354 
0.542 
0.213 
0.495 
0.143 
0.005 
0.082 
0.121 
0.526 
0.017 
0.137 
0.233 
0.205 
0.334 
0.353 
0.292 
0.673 
1.000 
0.213 
0.312 
0.266 
0.932 
0.304 
0.800 
0.054 
0.336 
0.215 
0.262 
0.000 
0.080 
0.042 
0.190 
0.180 
0.217 
0.112 
0.461 
0.211 
0.275 
0.761 
0.060 
0.081 
0.222 
0.065 
0.260 
0.138 
0.083 
0.445 
0.549 
0.328 
0.109 
0.088 
0.473 
0.266 
0.513 
0.212 
0.120 
0.348 
0.303 
0.711 
0.169 
0.837 
0.242 
0.183 
0.623 
?4.6.1????????????????????? 
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2) ??????? 
? 5.45 ???????????????????????????????????
0.37?????? 5.46??????????????????????????????
????????????????????????????????????????
???????? 0.5 ??????????????????????????????
???????????????????????? 2???????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
3??????????? 
 
?????? 
?????0.37 
? 5.46 ???????????????????????? 
????? 0.344 0.261 0.250 -0.052 -0.159 -0.180 -0.233
????? KPI????? ???
???
?? ???? ?? ?? ?? ???
0.069 ??????(58) 0.526 0.761 0.711 0.328 0.213 0.116 0.000
0.022 ??????????(97) 0.137 0.081 0.837 0.088 0.266 0.354 0.042
0.006 ??????????????(140) 0.334 0.260 0.623 0.513 0.800 0.495 0.217
-0.001 ??????(121) 0.205 0.065 0.183 0.266 0.304 0.213 0.180
-0.008 ??????????(14) 0.143 0.112 0.212 0.138 0.353 0.634 0.054
-0.010 ????????(63) 0.017 0.060 0.169 0.109 0.312 0.326 0.080
-0.013 ???????????(24) 0.005 0.461 0.120 0.083 0.292 0.648 0.336
-0.017 ????????(117) 0.233 0.222 0.242 0.473 0.932 0.542 0.190
-0.023 ???????????(28) 0.082 0.211 0.348 0.445 0.673 0.834 0.215
-0.026 ??????????(54) 0.121 0.275 0.303 0.549 1.000 0.672 0.262
 
5.3.3 ?????????? 
???????????????????????????????????????
???????????????????????????????????? 
1) ???????????????????????????????????????
??? 
??????????????????????????????????????
??????????????????????????????????????
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??????????????????????????????????????
???????????????????????? 0.36?? 0.37????????
??????????????????????????????????????
?????????????????????????????????? 141 ??
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????????? 
2) ??????????????????????????????????????? 
??????????????????? A??? B??????????????
????????????? 5.47????? A?????????????????
??????????????????????????????????????
????????????????????????????????? B ????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????? 
3) ??????????????????????????????????????
?????????? 
???????????????????????? A?????????????
????????? B ????????????????????????????
?????????????????????????????????? 
 
? 5.47 ????????????????? 
?? ???? (2)?????? (3)?????? 
?? A ???????????????????? 
? 
????? 
?????????? 
? 
????????? 
?? B ?????????????????? 
? 
???????????
? 
????????? 
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5.4 ?????????? 1???????????????????????? 
5.4.1 ???? 1???????? 
1) ???? 
?????????? 5.24??????????????????????? 3.5??
???????????????????????????????????10??3?
????????????????????????????????????????
????????????????????????????????????????
????4??9?????????????????????????????????
???????????????????? 
?????? 5.25???????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????? 0.5???????? 1.5??????
????? 1??????????????????????????????????
????????????????????????????????????????
??????????? 
 
 
? 5.24 ??????????????????? 
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? 5.25 ????????????????? 
 
2) ??????????? 
???????????????????????????????????????
???????????? 3????????????????? 
?????????????????????? 5.26???????????????
????????????????????????????????????????
???????????? 5????????????????????????????
?????????????????????????????????? 5?????
?????? 
 
 
? 5.26 ?????????????????? 
 
5.4.2 ???? 2???????? 
???????? 1????? 5????????????????????????
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???? 5.48?????????????? 6???????????????????
?????????? 2????????? 2????????? 1?????????
?? 1????????????? 1?????????????????????? 46
? 2???? 43??? 54??? 106??? 117??? 125? 1?????? 
??????? 1???????????????????????????????
??????????? 5.49 ??????????????????????? 43 ??
??????? 
 
? 5.48 ???? 
??? 
 
?? 
????? 
??? 
& 
?? 
??? 
& 
?? 
??? 
& 
?? 
????
& 
??? 
???? 
??? 
& 
?? 
????
????
????
? 
43 
46 
54 
106 
117 
125 
?? 
? 
 
? 
 
 
 
2 
 
? 
 
 
 
? 
2 
 
? 
 
 
 
 
1 
 
 
 
 
? 
 
1 
 
 
 
? 
 
 
1 
1 
2 
1 
1 
1 
1 
7 
 
? 5.49 ???????????????? 
???????
???? 
43 46 54 106 117 125 
???? 1????????? ?    ? ? 
???? 2???????? ?  ?    
???? 3??????? ? ?  ?   
 
5.4.3 ???? 3???????? 
1) ??????????? 
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??????????????????? 43???????????????????
?????????????????????????????? 5.50????????
????????????????????????????????????????
?????????????????????????????????????????
????????????????????? 3????????? 
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1-2. ??? (to) 
 
1-3. ??? 
2-1. ???? 
2-2. ?????? 
2-3. ???? 
 
2-4. ?????? 
3-1. ???? 
???? ???? ???? ????  
???? ???? 
???? ???? ???? ????  
???? ???? ??? 
?1? ?2? ?3? ?3??? 
???? ????? 
?1? ?2? ?3? ?4? ? 5? ?5??? 
????? ???? ????(LG) 
???? ???? 
?1? ?2? ?3? ?4? ? 5? ?5??? 
????? ??????? ??????? 
 
2) ???????????? 
? ???????????????????????????????????????
????????????????????? 5.51?????????????????
??????????1??????????????????1????????????
???????1 ????????????????????????????????
??????????????? 5.27???? 
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? 5.51 ??????????????? 
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3. ???? 
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1-2. ??? (to) 
 
1-3. ??? 
2-1. ???? 
2-2. ?????? 
2-3. ???? 
 
2-4. ?????? 
3-1. ???? 
☑??? ???? ???? ????  
???? ???? 
???? ???? ☑??? ????  
???? ???? ??? 
☑1? ?2? ?3? ?3??? 
☑??? ????? 
☑1? ?2? ?3? ?4? ? 5? ?5??? 
☑???? ???? ????(LG) 
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☑1? ?2? ?3? ?4? ? 5? ?5??? 
☑???? ??????? ??????? 
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5.4.4 ???? 4????????????? 
???????????????? 8??????????????? 4??????
????????????????????????????????????????
??????????? 5.28???????? 4??????? 1?????? 6???
????????????????????????????????????????
??? 1????????????????????????????????????
???????????????????????????????????? 2???
????????????????????????????????????????
?????????????????? 3?????????????????????
????????????????????????????????????????
??????????????? CIM: Computer Integrated Manufacturing????????
????????????????????????????????????????
?? 5?????????????????????????????????????
????????????????????????????????????????
???????? 6???????????????????????????????
?????????????????? 3????? 5??????????? 
 
 
? 5.28 ?????????????????? 
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5.4.5 ???? 5????????????? 
????????? 43?????????????????????? 5.2.1????
? 24?????????????????????????? 0.333????(3-1)???
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????? 5.52???? 0.2?0.4?0.6?0.8?1.0??????????
????????????=1.0???????? 140????????????? 
 
? 5.52 ??????????=0.2?0.4?0.6?0.8?1.0???? 
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?
?
?
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????????????????????????????????????? 
 
?????????????????? 1????????????????????
????????????????????????????? 400?????????
? 400?????????????????????????????????????
?????????????????????????? 5.29?????? 1?????
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400???????????????????????????? 
???????????????????????????????????????
????????????????????? 1??????????????????
???(PLC: programmable logic controller)????? 5.29??????????????
400 ??????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????? 
????????400 ?????????????????????????????
???????????(PLC: Power Line Communiation)???????????????
????????????????????????????????????????
?????????(DCS: Distributed Control System)?????????????????
???????????????? 6mm?8mm???????????????????
??????? 
 
? 5.29 ????????? 
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5.4.6 ???????????? 
?????????????????5.30?????????????????????
????? 3??????????????????????????? 
 
1) ??????????????????????????? 
6??????????????? 1??????????? 7?????????
??????????????????????????? 1??????????
??????????????????????????????????????
???1????????????????? 
 
2) ??????????????????????????? 
?????????????????????? 5???????????????
?????????? 1???????????????????????????
??????2????????????????? 
 
3) ??????????????????????????????????????
??????????????????????????????????????
??????????? 7??????????????????????????
??????????????????? 3????????????????? 
 
Type ?????????
Type ????????
Type ???????
Type ???????
? ????????
? ???????????
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?????
??????
?????
??????????????? ? ?????
????
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?????
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?????
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?????
????????
?????
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?????
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? 5.30 ????????? 
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5.5 ?????????? 2??????????????????????????? 
5.5.1 ???? 1???????? 
1) ???? 
???????????????????????????????????????
?????????????????????? 5.31????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????? 
???????????????????????????????? 90??????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????? 
???????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????? 
 
? 5.31 ?????????? 
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2) ???????????? 
? ???????????????????2 ??????????????? 3 ???
????? 3??????????????????????????? 5.32?????
??????????????????????????????????????? 2
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????? 
 
 
? 5.32?????????????????????? 
 
?????????????????????? 5.33???????????????
????????????????????????????????????????
????????????????????????????????????????
???????? 5???????????????????????????????
????????????????? 5??????????? 
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? 5.33 ????????? 
 
5.5.2 ???? 2???????? 
???????? 1????? 5????????????????????????
???? 5.53?????????? 9???????????????????????
???? 3??????? 1????????? 3???????? 1????????
2?????????????????????? 109? 2??????? 10??? 21?
?? 28??? 55??? 56??? 66??? 85??? 117? 1?????? 
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??????? 1???????????????????????????????
??????????? 5.54?? 5.55???????????????????????
????????????????????? 28????????? 
 
? 5.54?????????????????????? 
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5.5.3 ???? 3???????? 
1) ??????????? 
??????????????????? 28???????????????????
?? 5.56????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
???????? 3????????? 
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? 5.56 ??????????? 
???? ??????? 
1. ??? 
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3. ??? 
 
1.1 ?? 
1.2 ?? 
2.1 ??? 
2.2 ???? 
 
3.1 ?? 
3.2 ?? 
????? ???? ???? ???? ?????  
??? ???? ???? ???? ??? 
????? ???????? ?????? 
??????? ?????? ???????  
?????? 
????? ???? ???? ???? ?????  
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2) ???????????? 
???????????????????????????????????????
????????????????????????? 
???????????????????? 5.57?????????????????
????????????????????????????????????????
????????????????????????????????????? 
???????????????????? 5.58?????????????????
?????????????????????????????????????????
????????????????????????????????????????
???????????????? 5.34???? 
? 5.57????????????????????? 
???? ??????? 
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????? ☑??????? ?????? 
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?????? 
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? 5.58 ????????????????????? 
???? ??????? 
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5.5.4 ???? 4????????????? 
???????????????? 8??????????????? 4??????
????????????????????????????????????????
??????? 5.35???????? 4??????? 1?????? 6???????
??????????????????????????????????????? 1
????????????????????????????????????????
??????????????????????????? 2????????????
?????????????????????????????????????? 3?
????????????????????????????????????????
????????????????????????????????? 5??????
????????????????????????????????????????
?????????????????????????? 6?????????????
????????????????????????????????????????
3????? 5??????????? 
 
 
? 5.35 ?????????????????? 
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5.5.5 ???? 5????????????? 
????????? 28?????????????????? 0.397????(3-1)??
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????? 5.59???? 0.2?0.4?0.6?0.8?1.0?????????
?????????????=0.2???????? 24????????????? 
 
? 5.59 ??????????=0.2?0.4?0.6?0.8?1.0???? 
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???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???? 5.36??????????????????????????????????
????????????????????????????????????????
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????????????????????????????????????????
????????????????????????????????????????
??????????? 
C
A
B
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??????
??1?C(O->C)
??2?B(C->O)
??3?A(C->O)
??????
??1?A(O->C)
??2?B(O->C)
??3?C(C->O)
?????????
?????l??
????????
??????l
??????
 
? 5.36 ????????? 
 
5.5.6 ???????????? 
?????????????????5.37?????????????????????
????? 3??????????????????????????? 
 
1) ??????????????????????????? 
9??????????????? 1??????????? 7?????????
??????????????????????????? 1??????????
??????????????????????????????????????
?????1????????????????? 
 
2) ??????????????????????????? 
?????????????????????? 5???????????????
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?????????? 1???????????????????????????
????????????????2????????????????? 
 
3) ??????????????????????????????????????
???????????????????????????5.4??????????
???????????????????????????????? 3?????
???????????? 
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5.6 ????? 
???????????????????????????????? 2??????
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1) ?????????????????????????????????????
?????????????????????????????????????
?????????????? 
2) ?????????????????????????????????????
?????????????????????????????????????
?????????????????????????? 
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? 6?? ??????????????????????? 
 
 
6.1 ????? 
????????? 5????????????????? 4???????????
????????????????????????? 
?????????TPS ???????????????????????B ???? 
2009??????????????????????????????????? 39???
????????????????????????????????????????
????????????????????????????????????????
?? 2?????????????????????????????????????
????????????????????????????????????????
??????????????????? 
 
6.2 ????????????????? 
6.2.1 ???? 1????????? 
????????? 39????????????????????? 10??????
????????????????????? 1??????????????????
????1) ???????? 2??2) ????????? 2??3) ???? 5??4) ?
?? 5?? 5) ??? 7??6) ??????? 4??7) ???? 4??8) ????? 3
??9) ???? 1??10) ?????????? 6?????????3.2.1??????
????????????????????????????? 
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11) ???????????? 
?? No. 2 
????????????????????????? 
????? 
???????????????????????????? 
???????????????????????????????????????? 
????? 
??????????? 
???????????????????????????????????????? 
?????????????? 
???????????????????????????????????????
??????????????????? 
?????????????????? 
???????????????????????????????????????
????????? 
????? 
??? 13????????????????????????????????????
???????????????????????????????????????? 
????????????????????????????????????????
????????? 
????????????????????????????????????????? 
 
??
??
?????
 
? 6.1 ?? 2???? 
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12) ????????????? 
?? No. 6 
?????????????????????????? 
????? 
????????????????????????????????? 
??????????????????? 
???????1???????????????????? 
????????????????????????????????????????
???????????? 
????? 
??????????? 
??????????????? 
?????????????? 
??? 100????????????????????????????? 
?????????????????? 
????????????????????????????? 
????? 
???????????????????????? 
????????????????????????????????????????
???????????????????????????????????????
???????????? 
 
???
 
? 6.2 ?? 6???? 
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13) ???????? 
?? No. 7 
?????????????????????????? 
????? 
??????????????????????????? 
????????????????????????????????????? 
????? 
??????????? 
????????????????????????? 
?????????????? 
?????????????? 
?????????????????? 
??????????????????????????????????????? 
????? 
????????????????????????????????????????
????????????? 
 
 
? 6.3 ?? 7???? 
 
 
 
 
 
135 
 
14) ??????? 
?? No. 11 
?????????????????????????? 
????? 
????????????????????????????????????????
????????????????? 
????? 
??????????? 
????????????? 
?????????????? 
?????????????????????1?????????????????? 
?????????????????? 
?????????????????????????????????????? 
????? 
?????????????????????????????????????2 ??
??????????????????? 
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15) ??????? 
?? No. 15 
?????????????????????????????????? 
????? 
????????????????????????????????????? 
????????????1 ???????????????????????????
??????????????????????????????? 
????? 
??????????? 
?????????????????????????????????? 
?????????????? 
???????????????????????1???????????? 
?????????????????? 
????????????? 
????? 
???????????????????????????????????? 1???
???????????????????????????? 
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16) ??????????? 
?? No. 18 
???????????????????????????????? 
????? 
????????????????????????????????????????
???????????????????????????????????????
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????? 
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???????????????????????????????? 
?????????????? 
????????????????????? 
?????????????????? 
???????????????????????????? 
?????????????????????????????????? 
????? 
????????????????????????? 
???????????????? 
? ??????? 1??????????????? 
? ????????????????????????????? 
? ?????????????????????????????????????? 
? ????????????????????? 
 
?????
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17) ???????? 
?? No. 21 
??????????????????????????????? 
????? 
????????????????????????????????????????
???????????????????????????????????????? 
????? 
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??????????????????????????????????????? 
?????????????? 
??????????????????????????????????????? 
?????????????????? 
???????????????????????????????????????
??????????????????????? 
????? 
????????????????????????????? 
??????????????????????????????? 
????????????????????????????????????????
??????????????????? 
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18) ????????? 
?? No. 31 
????????????????????????? 
????? 
????????????????????????????????????????
???????????? 
??????????????????????????????? 
????? 
??????????? 
???????????????????????????????????? 
?????????????? 
?????????????????? 
?????????????????? 
???????????????????????????????????? 
????? 
????????????????????????????????? 
????????????????????????????????????????
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????????? 3?????????????????????????????? 
????????????????????????????? 
 
?? ?? ??
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19) ???????? 
?? No. 34 
???????????????????????? 
????? 
??????????????????????????????????? 
????? 
??????????? 
????????????? 
?????????????? 
?????????????????????????????????????? 
?????????????????? 
?????????????????????????????????? 
????? 
????????????????????????????? 
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20) ?????????????? 
?? No. 37 
?????????? vs?????????????????????? 
????? 
????????????????????????????????????????
????????????????? 
?????????????????????????????????? 
?????????????????????????????????? 
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??????????? 
?????????????????????????????????????? 
?????????????? 
????????????????????????????????????? 
?????????????????? 
???????????????????????????? 
????? 
????????????????????????????????????? 
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???????????? 
?????? 
????????????????????????????? 
??????????????????????????????? 
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? 6.10 ?? 37???? 
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6.2.2 ???? 2???????????????? 
1) ??????? 
?????? 3.1? 13?????????????????????????????
??????????????????????????????????????????
?????????????????????????????????????????
???????????????? 
 
2) ???????????? 
?????????????????????????? 
????????????????????????????? 6.1 ????????
???????????????????????????????? 5???????
????????????????????????????????????????
??????????????????????????????????? 3????
?????? 
 
? 6.1 ?????????????????????? 
???? ????????? 
????????????? 
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????? 
????????? 
????? 
????? 
?????????????????????????
??? 7???????? 1????JIPM 2007?? 
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?????????????????????????
?????? 5?????? 1???? 
? 3.2??? 8????????? 1???? 
???????????? 
???????????? 
? 6.3??????????????? 1???? 
??????????? 3????? 1???? 
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??????????(7)
??????????
???????????
?????(3)
??????????
???????????
???????(2)
????????????
???????(1)
????????(6)
???????????
???????????
???????????
???????????
????????(3)
??????????
???????????
???????????
???????????
??????(2)
??????(5)
??????????
????????????
???????????
???????????
??????????
???????????
???????????
???????????
???????????
??????????
???(1)
??????????
??????????
???(1)
???????????
????????100?
???????????
???????(1)
???????????
??????????
???????????
???????????
????????(1)
??????????(4)
??????????
????????(3)
????????(3)
 
? 6.12 ???????????????????????? 
?????? 
?????? 
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??????????
???????(5)
??????????
???????????
????????(1)
??????????
????????(1)
??????????
???????????
????????????
??????????
???????????
?????(1)
??????????
???????????
??????(1)
???????????
??????????
???????????
????????(1)
????????(10)
??????????
???????????
???????(3)
??????????
????????????
??????????
?????(2)
???????(5)
???????????
????????????
???????????
??????????
???????????
??(4)
????(4)
??????????
???????????
??????????
(1)
??????????
???????????
??????????
???????????
???????????
??????????
????(1)
??????????
???????????
??????????
???????(1)
???(3)
???????????
??????????
??????????
??????(2)
???????????
???????????
???????????
????????(1)
???????(3)
??????????
??????????
??????????
??(3)
?????????(3)
??????????
????????????
??????????
????(2)
??????????
???????????
??(1)
??????????
???????????
??????????
????(1)
????????(4)
??????????
??????????
??????(1)
???????????
???????????
?????????(1)
??????(2)
???????????
??????????
???????????
???????????
??????????
???????????
????(1)
??????????
???????????
???????????
?????(1)
??????(2)
???????????
???????????
???????(1)
???(1)
??????ON???
???????????
???????????
???(1)
????(1)
??????????
???????????
??????????
???????????
(1)
?????????(1)
 
 
? 6.13 ???????????????????????? 
???????????
???
?????? ???????
????????
??????????
????(4)
??????????
??????????
??????????
???(4)
??????(2)
?????????
???????????
????(4)
?????????(2)
?????????(2)
??????(4)
????(1)
?????(1)
?????(2)
??????????
????????????
???????????
?????
???????????
????????????
?????????????
????????(5)
????????
????????????
??????????
????????????
??????????
???????????
???(9)
??????????(1)
????(1)
???????(1)
????(1)
????(2)
???????(1)
?????(1)
????????(1)
????(1)
???????(1)
?????ON/OFF(1)
???????(2)
 
? 6.14 ???????????????????? 
?????? 
?????? 
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????????????????????????????????????????
????????????????????????????????? 3???????
??????????????????????????????????2 ????1
???? 3?????? 
 
6.2.3???? 3?????????????????? 
?????? 39?????????????????????? 6.4?? 6.16???? 
 
? 6.4 ???????????????????????????????? 
????? ?? 
?? 
?? 
??? 
??? 
???? 
????? 
?? 
12 
7 
7 
6 
5 
1 
1 
 
? 6.5 ?????????????????????????? 
????? ?? ????? ?? 
?????????? 
?????????? 
??????????? 
????? 
?????? 
??????? 
?????? 
??????? 
7 
5 
4 
4 
3 
3 
2 
2 
????? 
????????? 
????????? 
????? 
?????????? 
?????????? 
????????? 
???????? 
2 
1 
1 
1 
1 
1 
1 
1 
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? 6.6 ??????????????????????? 
????? ?? 
??????? 
?????? 
????? 
?? 
?????? 
23 
10 
3 
2 
1 
 
 
? 6.7 ?????????????????????????????? 
????? ?? 
?????? 
????????????? 
???????? 
????? 
25 
5 
5 
4 
 
 
? 6.8 ???????????????????????????? 
????? ?? ????? ?? 
?????????? 
???????? 
?????? 
?????????? 
????????? 
???????? 
????????????? 
7 
6 
5 
4 
3 
3 
2 
????????????? 
????????? 
????????? 
?????? 
??????????? 
??????????? 
????????? 
2 
2 
1 
1 
1 
1 
1 
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? 6.9 ???????????????????????????? 
????? ?? ????? ?? 
???????? 
??????? 
???? 
???????? 
??? 
??????? 
10 
5 
4 
4 
3 
3 
????????? 
?????? 
?????? 
??? 
???? 
????????? 
3 
2 
2 
1 
1 
1 
 
 
 
? 6.10???????????????????????????? 
????? ?? 
???? 
1??? 
2??? 
39 
0 
0 
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? 6.11 ??????????????????????????? 
????? ?? 
????????? 
??????? 
????????????? 
??????? 
??????? 
??????? 
????????? 
??????? 
19 
10 
9 
1 
0 
0 
0 
0 
 
 
? 6.12 ???????????????????????? 
????? ?? ????? ?? 
??? 
???????? 
?????? 
???? 
???? 
??? 
9 
5 
4 
4 
4 
4 
???? 
??????? 
????? 
????? 
???? 
???? 
2 
2 
2 
1 
1 
1 
 
 
? 6.13 ???????????????????????? 
????? ?? 
?? B 
?? A 
20 
19 
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? 6.14 ???????????????????????????? 
????? ?? ????? ?? 
?? a 
?? b 
?? c 
?? d 
?? f 
11 
3 
8 
3 
1 
?? g 
?? h 
?? i 
?? j 
3 
2 
6 
2 
 
 
? 6.15 ???????????????????????? 
????? ?? ????? ??
??? 
???? 
???? 
??? 
???? 
???? 
????? 
???????? 
??????? 
5 
4 
4 
5 
3 
3 
3 
2 
2 
????????? 
???? 
???? 
????? 
?????? 
?????? 
????????? 
???? 
1 
1 
1 
1 
1 
1 
1 
1 
 
 
? 6.16 ???????????????????????? 
????? ?? 
?? 
?? 
???? 
29 
7 
3 
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6.2.4 ???? 4??????????????????? 
???????????????????AHP ?????????????????
?????????????????????????????? 
 
?????? 
????????????????????? 2??? 6??? 7??? 11??? 15??
? 18??? 21??? 31??? 34??? 37? 10? 
????????????????????????????????????????
?????????????????? 7? 
 
5) ????????????? 
? ? 6.17???????? 6.18?? 6.19????????? 
 
??????? 
? 6.17 ?????????????????? 
???? 
?? 
?? ??? ?? ??? 
??? 
?? 
?? ????
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1 
0 
1 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
1 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
1 
1 
0 
1 
1 
0 
0 
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?????? 
??????0.96 
?????0.93 
 
? 6.18 ???????????????????? 
???? ???????????? 
?? 
??? 
?? 
??? 
????? 
?? 
???? 
-1.010 
-0.426 
1.223 
1.185 
-1.010 
-1.173 
0.920 
 
? 6.19 ?????????????????? 
?? ?????????? ???????????????? 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
-0.718 
-0.718 
-1.010 
0.247 
1.053 
1.204 
1.071 
1.053 
-1.091 
-1.091 
0.163 
0.163 
0.036 
0.583 
0.934 
1.000 
0.942 
0.934 
0.000 
0.000 
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6) AHP???????? 
????????? 6.15???????????????????????? 6.20??
6.27?????????? 6.28?? 6.30????? 
 
?????? 
???? 
?????????
???????????????????
??
11
??
15
??
18
??
21
??
31
??
2
??
34
??
37
??
6
??
7
???
??/
??
?? ???
?
?? ??? ??
??
????
???
 
? 6.15 ??? 
 
?????? 
?????????????????? 
5.00????????(a)????????????(b)??????????? 
3.00????????(a)????????????(b)????????????? 
1.00????????(a)????????????(b)????????????? 
0.33????????(a)????????????(b)????????????? 
0.20????????(a)????????????(b)??????????? 
 
???????????????????? 
5.00?????(x)??????????(s)???(t)???? 
3.00?????(x)??????????(s)???(t)?????? 
1.00?????(x)??????????(s)???(t)?????? 
0.33?????(x)??????????(s)???(t)????? 
154 
 
0.20?????(x)??????????(s)???(t)???? 
 
????????? 
??? 
??????????????????????????????????????
????????????????? 
???? 
???????????????????????? 
??? 
??????????????????????????????????????
??????????????? 
???? 
??????????????????????????????????????
????????????? 
?????? 
?????????????????????????? 
??? 
????5S???????????????????????? 
????? 
??????????????????????????????????????
???????????????????????????????????????
??????????? 
 
??????????????????????????0.15?????????? 
???=???????????????????????????????????
???????????1? 
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????????? 
 
? 6.20 ??????????????????? 
(b) 
(a) 
?? ??? ?? ??? 
???
?? 
?? 
???
? 
?? 
??? 
?? 
??? 
????? 
?? 
???? 
1.00 
1.00 
1.00 
0.33 
0.20 
0.20 
0.33 
1.00 
1.00 
1.00 
3.00 
0.20 
0.20 
0.33 
1.00 
1.00 
1.00 
0.33 
0.20 
0.20 
0.33 
3.00 
0.33 
3.00 
1.00 
0.20 
0.20 
0.33 
5.00 
5.00 
5.00 
5.00 
1.00 
1.00 
3.00 
5.00 
5.00 
5.00 
5.00 
1.00 
1.00 
3.00 
3.00 
3.00 
3.00 
3.00 
0.33 
0.33 
1.00 
 
? 6.21 ????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
1.00 
3.00 
0.33 
1.00 
0.33 
0.33 
0.33 
0.20 
0.33 
1.00 
1.00 
0.33 
0.33 
1.00 
0.33 
0.20 
0.20 
0.20 
0.33 
0.33 
3.00 
1.00 
0.20 
0.33 
0.20 
0.20 
0.20 
0.20 
0.33 
3.00 
3.00 
5.00 
1.00 
5.00 
1.00 
0.33 
0.33 
1.00 
3.00 
1.00 
1.00 
3.00 
0.20 
1.00 
0.33 
0.33 
0.20 
0.20 
0.33 
3.00 
3.00 
5.00 
1.00 
3.00 
1.00 
1.00 
0.33 
1.00 
3.00 
3.00 
5.00 
5.00 
3.00 
3.00 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
5.00 
5.00 
3.00 
5.00 
3.00 
0.33 
1.00 
0.33 
1.00 
5.00 
5.00 
5.00 
1.00 
5.00 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
3.00 
3.00 
0.33 
3.00 
0.33 
0.33 
1.00 
0.33 
1.00 
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? 6.22 ?????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
3.00 
5.00 
0.33 
1.00 
0.33 
1.00 
0.33 
0.20 
0.33 
0.33 
1.00 
3.00 
0.33 
0.33 
0.33 
0.20 
0.33 
0.20 
0.33 
0.20 
0.33 
1.00 
0.33 
0.33 
0.33 
0.33 
0.20 
0.20 
0.33 
3.00 
3.00 
3.00 
1.00 
0.33 
1.00 
0.33 
0.33 
0.20 
0.33 
1.00 
3.00 
3.00 
3.00 
1.00 
3.00 
3.00 
0.33 
0.20 
0.33 
3.00 
3.00 
3.00 
1.00 
0.33 
1.00 
0.33 
0.33 
0.20 
0.33 
1.00 
5.00 
3.00 
3.00 
0.33 
3.00 
1.00 
0.33 
0.20 
0.33 
3.00 
3.00 
5.00 
3.00 
3.00 
3.00 
3.00 
1.00 
0.33 
1.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
3.00 
1.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
1.00 
0.33 
1.00 
 
? 6.23 ????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
1.00 
5.00 
3.00 
3.00 
3.00 
3.00 
3.00 
0.33 
0.33 
1.00 
1.00 
5.00 
5.00 
5.00 
3.00 
3.00 
3.00 
0.33 
0.33 
0.20 
0.20 
1.00 
3.00 
3.00 
3.00 
0.33 
0.33 
0.20 
0.20 
0.33 
0.20 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
0.20 
0.20 
0.33 
0.20 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
0.20 
0.20 
0.33 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
0.20 
0.20 
0.20 
0.33 
0.33 
3.00 
3.00 
3.00 
3.00 
1.00 
0.33 
0.20 
0.20 
0.33 
0.33 
3.00 
3.00 
3.00 
5.00 
3.00 
1.00 
0.20 
0.33 
3.00 
3.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
1.00 
3.00 
3.00 
3.00 
5.00 
5.00 
5.00 
5.00 
5.00 
3.00 
0.33 
1.00 
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? 6.24 ?????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
3.00 
5.00 
3.00 
3.00 
5.00 
3.00 
3.00 
0.33 
1.00 
0.33 
1.00 
0.33 
3.00 
3.00 
3.00 
1.00 
0.33 
0.20 
0.20 
0.20 
3.00 
1.00 
3.00 
3.00 
3.00 
0.33 
0.33 
0.20 
0.20 
0.33 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
0.20 
0.33 
0.20 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
0.20 
0.20 
0.33 
1.00 
3.00 
3.00 
3.00 
3.00 
1.00 
0.33 
0.20 
0.33 
0.33 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
1.00 
0.20 
0.33 
3.00 
5.00 
5.00 
3.00 
5.00 
5.00 
5.00 
5.00 
1.00 
3.00 
1.00 
5.00 
5.00 
3.00 
3.00 
5.00 
3.00 
3.00 
0.33 
1.00 
 
? 6.25 ???????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
0.20 
3.00 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
5.00 
1.00 
3.00 
1.00 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
0.33 
0.33 
1.00 
0.20 
0.20 
0.20 
0.20 
0.33 
0.20 
0.33 
5.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
5.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
5.00 
3.00 
5.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
5.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
3.00 
0.33 
3.00 
5.00 
3.00 
3.00 
0.33 
0.33 
0.33 
0.33 
1.00 
0.33 
1.00 
5.00 
3.00 
5.00 
1.00 
1.00 
1.00 
3.00 
3.00 
1.00 
3.00 
5.00 
1.00 
3.00 
0.33 
0.33 
0.33 
0.33 
1.00 
0.33 
1.00 
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? 6.26 ????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
0.33 
3.00 
0.33 
0.33 
0.33 
0.33 
0.33 
1.00 
0.33 
3.00 
1.00 
3.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
0.20 
0.33 
0.20 
0.33 
0.20 
0.33 
0.20 
3.00 
3.00 
5.00 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
0.33 
3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
0.33 
3.00 
3.00 
5.00 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
0.33 
3.00 
1.00 
3.00 
0.33 
0.33 
0.33 
1.00 
0.33 
0.33 
0.33 
3.00 
1.00 
5.00 
3.00 
3.00 
3.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
3.00 
3.00 
3.00 
5.00 
3.00 
3.00 
3.00 
3.00 
1.00 
0.33 
1.00 
 
? 6.27 ??????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
0.33 
3.00 
3.00 
3.00 
3.00 
0.33 
3.00 
1.00 
1.00 
3.00 
1.00 
5.00 
3.00 
3.00 
3.00 
1.00 
3.00 
1.00 
3.00 
0.33 
0.20 
1.00 
1.00 
0.33 
1.00 
0.33 
0.33 
0.20 
0.33 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
0.33 
0.33 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.20 
0.33 
3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
0.33 
0.33 
3.00 
0.33 
1.00 
3.00 
3.00 
1.00 
0.33 
0.33 
1.00 
1.00 
5.00 
3.00 
3.00 
5.00 
3.00 
3.00 
1.00 
3.00 
1.00 
0.33 
3.00 
1.00 
1.00 
3.00 
3.00 
3.00 
0.33 
1.00 
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?????? 
 
? 6.28 ?????????????? 
???? ??? 
?? 
??? 
?? 
??? 
????? 
?? 
???? 
??? 
0.243 
0.174 
0.243 
0.194 
0.035 
0.035 
0.076 
0.088 
 
? 6.29 ???????????????? 
???? 
?? 
?? ??? ?? ??? 
???
?? 
?? 
???
? 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37  
??? 
0.135 
0.203 
0.221 
0.053 
0.153 
0.049 
0.032 
0.046 
0.032 
0.077 
0.115 
0.116 
0.190 
0.251 
0.102 
0.066 
0.102 
0.080 
0.036 
0.020 
0.039 
0.146 
0.046 
0.041 
0.136 
0.187 
0.187 
0.192 
0.095 
0.069 
0.021 
0.027 
0.110 
0.036 
0.115 
0.110 
0.173 
0.177 
0.190 
0.083 
0.060 
0.023 
0.035 
0.125 
0.254 
0.087 
0.267 
0.043 
0.043 
0.037 
0.049 
0.090 
0.034 
0.096 
0.086 
0.165 
0.095 
0.260 
0.064 
0.072 
0.064 
0.127 
0.041 
0.064 
0.047 
0.131 
0.075 
0.038 
0.197 
0.107 
0.102 
0.152 
0.111 
0.118 
0.034 
0.067 
0.150 
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? 6.30 ????????????????? 
?? 
?? 
 
?? 
?? ??? ?? ??? 
?? 
? 
?? 
??
???
? 
?? 
?? 
????
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
0.033 
0.049 
0.054 
0.013 
0.037 
0.012 
0.008 
0.011 
0.008 
0.019 
0.020 
0.033 
0.044 
0.018 
0.011 
0.018 
0.014 
0.006 
0.003 
0.007 
0.011 
0.010 
0.033 
0.045 
0.045 
0.046 
0.023 
0.017 
0.005 
0.007 
0.007 
0.022 
0.021 
0.034 
0.034 
0.037 
0.016 
0.012 
0.004 
0.007 
0.009 
0.003 
0.009 
0.002 
0.002 
0.001 
0.002 
0.003 
0.001 
0.003 
0.006
0.003
0.009
0.002
0.003
0.002
0.005
0.001
0.002
0.002
0.006 
0.003 
0.015 
0.008 
0.008 
0.012 
0.008 
0.009 
0.003 
0.005 
0.092 
0.124 
0.185 
0.121 
0.140 
0.128 
0.075 
0.059 
0.027 
0.049 
0.000 
0.008 
0.238 
0.974 
0.684 
1.000 
0.803 
0.680 
0.352 
0.119 
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7) ???????????? 
? ???????????? 
 
?????? 
???????0.404?????? e?0.735? f?0.136 
???????????????????? 6.31 
 
? 6.31 ??????????????? 
?? ??????????????? 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
0.256 
0.256 
0.163 
0.565 
0.823 
0.871 
0.829 
0.823 
0.136 
0.136 
 
8) ?? 
?????????????????????? 0.404?????(4-5)??????AHP
???????????????????????? 2 ??????? AHP ?????
?????????????????? 2??????????? 0.237???????
?????? 76.3%???????????????????????????????
23.7??????????????? 
? 6.32????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????? 
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? 6.32 ???????????????????? 
??(No.) 
(1) ?????
??? 
(2) AHP
???
(3) ???? 
??? 
(4) |(1)-(3)|
???????(18) 
????(21) 
???(15) 
?????(31) 
???(11) 
?????????(6) 
????????(2) 
????(7) 
????(34) 
??????????(37) 
1.000 
0.942 
0.934 
0.934 
0.583 
0.163 
0.163 
0.036 
0.000 
0.000 
1.000
0.803
0.684
0.680
0.974
0.008
0.000
0.238
0.352
0.119
0.871 
0.829 
0.823 
0.823 
0.565 
0.256 
0.256 
0.163 
0.136 
0.136 
0.129 
0.113 
0.111 
0.111 
0.018 
0.093 
0.093 
0.127 
0.136 
0.136 
????????????????????? 
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6.2.5 ?????? 
? ???????????????????? 6.33?????? 2??????????
????????????????????????????????????????
????????????????????????????????????????
???????????? 0.256 ?????????????????????????
??????????? 4?????????????????????????? 
 
? 6.33 ????????????? 
? ????  
??  
???
???
???
???
? 
???
???
? 
???? 
??? 
?? 
???
??? 
??? 
???
???
???
???
???
???
?? 1  
??????
??????
??????
?  
??  
???
?? 
????
??  
???
???
???
?? 
???  0.136 
?? 2 
??????
??????
??????
????  
??  
???
?? 
????
??  
???
???
???
??  
??? 0.256 
?? 3  
??????
??????
??????
??  
??  
???
?? 
????
?  
???
???
???
? 
???  0.163 
???  ??? ??? ??? ???  ??? ???  ??? 
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6.3 ????????????????? 
6.3.1 ?????????????? 
? ???????????????????????????????????1) AHP?
???????????????? 2) ??????????? 
 
?????? 
??????????????????? 2??? 6??? 7??? 11??? 15??? 18?
?? 21??? 31??? 34??? 37? 10? 
?????????????????????????????????????????
????????????? 5? 
 
1) AHP??????????????? 
????????? 6.16???????????????????????? 6.34??
6.39???? AHP???????????? 6.40?? 6.43????? 
 
?????? 
???? 
?????????
???????????????????
??
11
??
15
??
18
??
21
??
31
??
2
??
34
??
37
??
6
??
7
???
???
?? ????
???
???
??
???
???
??
????
???
 
? 6.16 ??? 
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?????? 
?????????????????? 
5.00????????????(a)????????????????(b)?????????
?? 
3.00????????????(a)????????????????(b)?????????
???? 
1.00????????????(a)????????????????(b)?????????
???? 
0.33????????????(a)????????????????(b)?????????
???? 
0.20????????????(a)????????????????(b)?????????
?? 
 
???????????????????? 
5.00?????????(x)??????????(s)???(t)???? 
3.00?????????(x)??????????(s)???(t)?????? 
1.00?????????(x)??????????(s)???(t)?????? 
0.33?????????(x)??????????(s)???(t)????? 
0.20?????????(x)??????????(s)???(t)???? 
 
????????? 
????????????????????????????????  
??????????????????????????????????????  
??????????????????????????????????????  
?????????????????????????????????  
???????????????????????????????  
 
??????????????????????????0.15?????????? 
???=???????????????????????????????????
???????????1? 
166 
 
????????? 
 
? 6.34 ??????????????????????? 
(b) 
(a) 
????? 
??? 
??? 
??? 
??? 
?? 
?????
?? 
????? 
?????? 
?????? 
?? 
??????? 
1.00 
0.33 
3.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
1.00 
0.33 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
 
?6.35 ???????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
3.00 
1.00 
1.00 
3.00 
1.00 
1.00 
3.00 
1.00 
3.00 
0.33 
1.00 
0.33 
0.33 
1.00 
0.33 
0.33 
1.00 
0.33 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
0.33 
0.33 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
1.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
1.00 
3.00 
0.33 
1.00 
3.00 
3.00 
3.00 
1.00 
1.00 
1.00 
0.33 
1.00 
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? 6.36 ????????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
1.00 
3.00 
3.00 
0.33 
0.33 
1.00 
0.33 
0.33 
0.33 
0.33 
0.20 
0.33 
0.33 
0.33 
0.33 
3.00 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
0.33 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
0.33 
0.33 
0.33 
0.33 
1.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
5.00 
3.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
0.33 
0.33 
3.00 
3.00 
3.00 
3.00 
0.33 
1.00 
1.00 
0.33 
1.00 
0.33 
3.00 
3.00 
3.00 
3.00 
0.33 
0.33 
3.00 
1.00 
 
? 6.37 ????????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
3.00 
1.00 
0.33 
1.00 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
0.33 
1.00 
1.00 
3.00 
1.00 
1.00 
0.33 
1.00 
3.00 
0.33 
1.00 
0.33 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
0.33 
1.00 
0.33 
0.20 
0.33 
3.00 
3.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
1.00 
3.00 
1.00 
1.00 
3.00 
1.00 
1.00 
0.33 
1.00 
0.33 
0.20 
0.33 
3.00 
3.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
1.00 
3.00 
3.00 
3.00 
1.00 
3.00 
5.00 
1.00 
5.00 
1.00 
1.00 
3.00 
1.00 
1.00 
0.33 
1.00 
3.00 
0.33 
3.00 
0.33 
0.33 
1.00 
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? 6.38 ????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
3.00 
5.00 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
0.33 
3.00 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
0.33 
1.00 
1.00 
3.00 
0.33 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
3.00 
3.00 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
1.00 
3.00 
3.00 
1.00 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
0.33 
1.00 
1.00 
3.00 
0.33 
0.33 
3.00 
1.00 
0.33 
0.33 
0.33 
1.00 
1.00 
3.00 
0.33 
0.20 
0.33 
0.33 
0.33 
0.33 
1.00 
0.33 
0.33 
1.00 
0.20 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
3.00 
3.00 
5.00 
1.00 
 
? 6.39 ?????????????????????? 
(t) 
(s) 
2 6 7 11 15 18 21 31 34 37 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
1.00 
0.33 
1.00 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
1.00 
3.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
3.00 
3.00 
5.00 
1.00 
0.33 
1.00 
0.33 
0.33 
1.00 
1.00 
0.33 
1.00 
1.00 
1.00 
0.33 
3.00 
1.00 
0.33 
1.00 
1.00 
0.33 
0.33 
3.00 
3.00 
1.00 
3.00 
3.00 
1.00 
3.00 
1.00 
3.00 
3.00 
3.00 
1.00 
0.33 
1.00 
1.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
3.00 
3.00 
3.00 
1.00 
0.33 
3.00 
3.00 
0.33 
1.00 
0.33 
1.00 
1.00 
1.00 
3.00 
0.33 
1.00 
3.00 
0.33 
1.00 
0.33 
1.00 
1.00 
3.00 
1.00 
0.20 
1.00 
0.33 
0.33 
1.00 
0.33 
1.00 
0.33 
1.00 
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?????? 
 
? 6.40 ?????????????????? 
??? ??? 
????? 
?????? 
?????? 
?? 
??????? 
??? 
0.157 
0.123 
0.337 
0.142 
0.241 
0.115 
 
 
? 6.41 ?????????????? 
??? 
?? 
??? 
?? 
??? 
??? 
??? 
??? 
?? 
?????
?? 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37  
??? 
0.060 
0.179 
0.103 
0.103 
0.117 
0.102 
0.081 
0.130 
0.036 
0.089 
0.108 
0.061 
0.057 
0.235 
0.144 
0.114 
0.123 
0.049 
0.046 
0.096 
0.074 
0.129 
0.135 
0.120 
0.083 
0.117 
0.176 
0.043 
0.135 
0.043 
0.039 
0.109 
0.117 
0.044 
0.139 
0.126 
0.054 
0.047 
0.062 
0.116 
0.118 
0.241 
0.053 
0.084 
0.122 
0.037 
0.146 
0.122 
0.039 
0.117 
0.063 
0.100 
0.092 
0.163 
0.104 
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? 6.42 ????????????????? 
??? 
?? 
??? 
?? 
??? 
??? 
??? 
??? 
?? 
????
??? 
?? 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
0.009 
0.028 
0.016 
0.016 
0.018 
0.016 
0.013 
0.020 
0.006 
0.014 
0.008 
0.007 
0.029 
0.018 
0.014 
0.015 
0.006 
0.006 
0.012 
0.009 
0.045 
0.040 
0.028 
0.040 
0.059 
0.014 
0.045 
0.014 
0.013 
0.037 
0.006 
0.020 
0.018 
0.008 
0.007 
0.009 
0.017 
0.017 
0.034 
0.007 
0.029 
0.009 
0.035 
0.029 
0.009 
0.028 
0.015 
0.024 
0.022 
0.039 
0.098 
0.104 
0.126 
0.111 
0.108 
0.082 
0.096 
0.081 
0.087 
0.107 
 
? 6.43 ????????????????? 
???
?? 
??? 
?? 
??? 
??? 
??? 
??? 
?? 
?????
?? 
2 
6 
7 
11 
15 
18 
21 
31 
34 
37 
0.057 
0.415 
0.189 
0.189 
0.226 
0.189 
0.132 
0.264 
0.000 
0.151 
0.038 
0.019 
0.434 
0.226 
0.151 
0.170 
0.000 
0.000 
0.113 
0.057 
0.736 
0.642 
0.415 
0.642 
1.000 
0.151 
0.736 
0.151 
0.132 
0.585 
0.000 
0.264 
0.226 
0.038 
0.019 
0.057 
0.208 
0.208 
0.528 
0.019 
0.434 
0.057 
0.547 
0.434 
0.057 
0.415 
0.170 
0.340 
0.302 
0.623 
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2) ??????????????? 
? 6.43 ???????????????????????????????????
0.43?????? 6.44??????????????????????????????
????????????????????????????????????????
0.5???????????????????????????????????????
??????????? 2????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
6??????????? 
 
?????? 
?????0.43 
 
? 6.44 ???????????????????????? 
????? 0.520 0.265 0.157 -0.084 -0.276
????? ???????? ??
???
???
?????
??
???
??
???
???
0.063 ????(34) 0.528 0.113 0.302 0.000 0.132
0.038 ????(7) 0.226 0.434 0.547 0.189 0.415
0.019 ?????(31) 0.208 0.000 0.340 0.264 0.151
0.016 ???????(18) 0.057 0.170 0.415 0.189 0.151
-0.009 ???(11) 0.038 0.226 0.434 0.189 0.642
-0.010 ???????????(37) 0.019 0.057 0.623 0.151 0.585
-0.012 ?????????(6) 0.264 0.019 0.057 0.415 0.642
-0.016 ????(21) 0.208 0.000 0.170 0.132 0.736
-0.026 ????????(2) 0.000 0.038 0.434 0.057 0.736
-0.047 ???(15) 0.019 0.151 0.057 0.226 1.000
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6.3.2 ?????????????? 
? ???????????????????????????????????1) AHP?
???????????????? 2) ??????????? 
 
?????? 
??????????????????? 2??? 6??? 7??? 11??? 15??? 18?
?? 21??? 31??? 34??? 37? 10? 
????????????????????????????????????????
?????????????????? 7? 
 
3) AHP??????????????? 
? 6.45?????????? 6.30???????????? 
 
? 6.45 ????????????????? 
?? 
?? 
?? 
?? ??? ?? ???
???
?? 
?? ????
14 
24 
28 
54 
58 
63 
97 
117 
121 
140 
0.604 
0.906 
1.000 
0.226 
0.679 
0.208 
0.132 
0.189 
0.132 
0.340 
0.358 
0.604 
0.811 
0.321 
0.189 
0.321 
0.245 
0.094 
0.038 
0.113 
0.189 
0.170 
0.604 
0.830 
0.830 
0.849 
0.415 
0.302 
0.075 
0.113 
0.113 
0.396 
0.377 
0.623 
0.623 
0.679 
0.283 
0.208 
0.057 
0.113 
0.151 
0.038 
0.151 
0.019 
0.019 
0.000 
0.019 
0.038 
0.000 
0.038 
0.094 
0.038 
0.151 
0.019 
0.038 
0.019 
0.075 
0.000 
0.019 
0.019 
0.094 
0.038 
0.264 
0.132 
0.132 
0.208 
0.132 
0.151 
0.038 
0.075 
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4) ??????????????? 
? 6.45 ???????????????????????????????????
0.38?????? 6.46??????????????????????????????
????????????????????????????????????????
0.5???????????????????????????????????????
? 2??????????????????????????????????????
??????????????????????????????? 3????????
??? 
 
?????? 
?????0.38 
 
? 6.46 ???????????????????????? 
????? 0.442 0.288 0.243 0.187 -0.078 -0.228 -0.267
????? KPI????? ????? ?? ?? ??? ???? ??? ??
0.034 ????(7) 0.151 0.151 1.000 0.811 0.264 0.377 0.604
0.032 ????????(2) 0.151 0.094 0.604 0.358 0.094 0.113 0.189
0.032 ?????????(6) 0.038 0.038 0.906 0.604 0.038 0.396 0.170
0.009 ???????????(37) 0.038 0.019 0.340 0.113 0.075 0.113 0.113
0.001 ????(34) 0.000 0.019 0.132 0.038 0.038 0.057 0.075
-0.008 ?????(31) 0.038 0.000 0.189 0.094 0.151 0.208 0.302
-0.011 ????(21) 0.019 0.075 0.132 0.245 0.132 0.283 0.415
-0.022 ???(15) 0.019 0.038 0.679 0.189 0.132 0.623 0.830
-0.035 ???(11) 0.019 0.019 0.226 0.321 0.132 0.623 0.830
-0.040 ???????(18) 0.000 0.019 0.208 0.321 0.208 0.679 0.849
 
 
6.3.3 ?????????? 
???????????????????????????????????????
?????????????????????????????????? 
4) ???????????????????????????????????????
??? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????? 0.43?? 0.38?????????????????
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??????????????????????????????????????
????????????????????????? 39????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????? 
5) ??????????????????????????????????????? 
??????????????????????????????????????
?????????? 6.47??????????????????????????
??????????????????????????????????????
????????????????????????????????????? 
6) ??????????????????????????????????????
?????????? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????? 
 
? 6.47 ????????????????? 
???? (2)?????? (3)??????  
?????????? 
???????  
?  
???????????  
?  
?????????  
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6.4 ?????????? 1???????????????????????????? 
6.4.1 ???? 1???????? 
1) ???? 
?????????????? 6.48???????????????????????
????????????????2) ???????????????????????
????????????????????????????????????????
6.4???????????????????????????????????????
????????????????????????????????????????
????? 
? 6.48 ?????????????? 
No. ???? 
1) 
2) 
3) 
 
4) 
 
5) 
6) 
 
7) 
8) 
9) 
10) 
??????????????????? 
?????????????????????????? 
?????????????????????????????????????
??????? 
?????????????????????????????????????
?????????? 
??????????????????????????????????? 
?????????????????????????????????????
?????????????? 
???????????????????????????????????? 
??????????????????????????????????? 
???????????????????????????????? 
????????????????????????????????????? 
2) ?????????????? 
???????????????????????????????????????
????????????????????????????????????????
???????????????????? 3????????????????? 
????????????????????????2) ??????????????
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???????????????????????????? 4?????????? 
 
6.4.2 ???? 2???????? 
???????? 1????? 4????????????????????????
???? 6.49?????????? 9???????????????????????
? 3????? 0????? 2?????? 9????????????????????
?? 11? 3???? 10??? 12??? 13? 2??????? 9??? 14??? 15??
? 25??? 26? 1?????? 
??????? 1???????????????????????????????
??????????? 6.50?????????? 1?????? 6?????????
2???????? 11?12?13??????????????????? 3??????
?? 11??????????????????????????? 11????????? 
? 6.49 ???? 
???
?? 
????? 
?? ?? ?? ??? 
?????
?????
??? 
9 
10 
11 
12 
13 
14 
15 
25 
26 
?? 
 
 
? 
? 
? 
 
 
 
 
3 
 
 
 
 
 
 
 
 
 
0 
 
? 
? 
 
 
 
 
 
 
2 
? 
? 
? 
? 
? 
? 
? 
? 
? 
9 
1 
2 
3 
2 
2 
1 
1 
1 
1 
14 
? 6.50 ???????????????? 
???????
???? 
9 10 11 12 13 14 15 25 26
???? 1?????????  ? ? ? ? ? ?   
???? 2???????   ? ? ?     
???? 3?????????   ?       
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6.4.3 ???? 3???????? 
1) ??????????? 
??????????????????? 11???????????????????
? 6.51?????????????????????????????????????
??????????????????????????????? 1977???????
????????????????? 3??????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????? 
 
? 6.51 ?????????? 
???? ??????? 
1. ? 
 
 
 
 
 
2. ??? 
 
 
 
 
 
3. ???? 
1-1. ?? 
1-2. ? 
 
1-3. ??????? 
 
1-4. ????????
2-1. ????? 
2-2. ????????
 
 
2-3. ?????? 
 
3-1. ???? 
?1? ?2? ?3? 
????? ??? ??? ????????  
??? ???(WS: Work Station) ???? 
????? ?1??? ?1? ?2? ?3? 
?1?? ?1?? ?1??????? 
?1?? ???? ?1??? ?1? 
?1? ?2? 
????? ????? ?????? ?????
??????? ????????  
???????? 
??? ?????  
??? ?????? ???? 
???????????????? 
?????CD?????????? 
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2) ???????????? 
????????????????????????????????????? 2?
????? 
1 ????????????????? 6.52 ??????????2 ????????
??????????1 ?????????1 ??????????????1 ?????
????????????????????????????????????????
??? 6.17????????1???????????????????????? 3?
????????????????? 
2 ????????????????? 6.53 ??????????2 ????????
??????????2?????????1????????1???????????
????????????????????????????????????????
???????? 6.18????????2?????? 1??????????????
??? 3????????????????????????????????????
????????????????????????????????????????
????????????????????????????2 ???????????
?????????? 
? 6.52 ??????????????? 1 
???? ??????? 
1. ? 
 
 
 
 
 
2. ??? 
 
 
 
 
 
3. ???? 
1-1. ?? 
1-2. ? 
 
1-3. ??????? 
 
1-4. ????????
2-1. ????? 
2-2. ???? 
????
 
2-3. ?????? 
 
3-1. ???? 
?1? ☑2? ?3? 
☑???? ☑?? ??? ????????  
??? ???(WS) ???? 
????? ?1??? ☑1? ?2? ?3? 
?1?? ?1?? ☑1??????? 
?1?? ???? ?1??? ?1? 
☑1? ?2? 
☑???? ????? ?????? ?????
??????? ????????  
???????? 
☑?? ????? ??? 
?????? ???? 
???????????????? 
?????CD?????????? 
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????????????????????
??
??????
???????? ???????????
???????
L
M
S
? ? ? ?
 
? 6.17 ?????? 1 
 
? 6.53 ??????????????? 2 
???? ??????? 
1. ? 
 
 
 
 
 
 
2. ??? 
 
 
 
 
3. ???? 
1-1. ?? 
1-2. ? 
 
1-3. ??????? 
 
1-4. ????????
2-1. ????? 
2-2. ????????
 
 
2-3. ?????? 
 
3-1. ???? 
?1? ☑2? ?3? 
☑???? ☑?? ??? ????????  
??? ???(WS) ???? 
????? ?1??? ?1? ☑2? ?3? 
?1?? ?1?? ?1??????? 
?1?? ???? ?1??? ☑1? 
☑1? ?2? 
☑???? ????? ?????? ?????
??????? ????????  
???????? 
☑?? ????? ??? 
?????? ???? 
???????????????? 
?????CD????☑????? 
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??????????????
???
? ???
??? ?? ?
???????????
?????
?????
???????
???????
 
? 6.18 ?????? 2 
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6.4.4 ???? 4????????????? 
???????????????? 8??????????????? 1??????
????????????????????????????????????????
????????????????????????????????????????
? 6.19???????? 2?????? 6?????????????????????
????????????????????????? 2??????????????
????????????????????????????????????????
???? 3???????????????????????????????????
??????????????????????? 4????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????? 5???????????????????????????
?????????????????????????????????? 6?????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????(Hwang and Katayama 2009)? 
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????????
???????
??????????
???????
????????????
???????????
??????????????
???????
?????????????????
?????? ?????? ??????
?????? ?????? ??????
???????
????????
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4/2
A?
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1?
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??
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??
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??
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3/31
??
??
??
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??
4/1
?? ??
L
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S
L
M
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? 6.19 ?????????????????? 
182 
 
6.4.5 ???? 5????????????? 
????????? 11?????????????????? 0.565????(3-1)??
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????? 6.54???? 0.2?0.4?0.6?0.8?1.0?????????
?????????????=0.4???????? 15???????? 31??????
????????????? 
??????????? 6.20??????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
??????????????? 3????????????????????????
????????????????? 
 
? 6.54 ??????????=0.2?0.4?0.6?0.8?1.0???? 
??(No.) 
???????? 
????????? 
0.2 0.4 0.6 0.8 1.0
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???????(18) 
????(21) 
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??????????(37) 
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???A ???B ???C
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L
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L
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S
L
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S
L
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S
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?????
L M S
???A ???B ???C
?
 
? 6.20 ????????? 
 
6.4.6 ???????????? 
?????????????????6.21?????????????????????
????? 3??????????????????????????? 
 
1) ??????????????????????????? 
9??????????????????? 1?????? 7??????????
?????????????????????????? 1???????????
??????????????????????????????????????
???1????????????????? 
 
2) ??????????????????????????? 
?????????????????????? 5???????????????
?????????? 1???????????????????????????
??????2????????????????? 
 
3) ?????????????????????????????????????? 
?????????????????????? 4????? 5?????????
??????????????????????????????????????
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?????????????????? 3????????????????? 
 
Type ?????????
Type ???????????
? ?????
????
?????
??
?????
??
?????
??
?????
??????
?????
??
?????
Type ?????????
Type ????????
? ????????
? ???????????
?????
?????
??????
?????
???????????????
???????
??????????
??????????
????
?????
??
?????
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8
 
? 6.21 ????????? 
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6.5 ?????????? 2???????????????????????? 
6.5.1 ???? 1???????? 
1) ???? 
6.4 ???????????????????? 6.55 ???????????????
?????????????????????????10) ?????????????
????????????????????????????????????????
??????????????????????????????????????????
??? 6.5 ???????????????????????????????????
????????????????????????????????????????
????????? 
 
? 6.55 ????????????? 
No. ???? 
1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
 
9) 
10) 
?????????????? 
??????????????????????????? 
???????????????????????????? 
??????????????????????????????????? 
??????????????????????????????????? 
??????????????????????????????? 
??????????????????????????????????? 
?????????????????????????????????????
???????????? 
????????????????????????????????????? 
?????????????????????????????????????
???????????????????????? 
 
2) ?????????????? 
???????????????????????????????????????
????????????????????????????????????????
????? 4????????????????? 
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???????????????????????10) ??????????????
????????????????????????????????????????
??????????????????????????? 5?????????? 
 
6.5.2 ???? 2???????? 
????????1?????5?????????????????????????
? 6.56 ?????????? 10 ???????????????????????? 0
????? 4????? 8???????? 1????? 2?????????????
????????? 6? 4???? 20??? 26? 2??????? 8??? 14??? 15?
?? 19??? 22??? 25??? 27? 1?????? 
 
? 6.56 ???? 
??? 
?? 
????? 
?? ?? ?? 
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?????
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15 
 
??????? 1???????????????????????????????
??????????? 6.57?????? 2???9?????????????????
????????4?????????????? 3??????????????? 6?
187 
 
14?15?20?????? 6??????????????? 3????????????
?????????????? 4?????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
? 6????????? 
 
? 6.57 ???????????????? 
??????? 
???? 
6 8 14 15 19 20 22 25 26 27 
???? 1? 
?????? 
? ?         
???? 2? 
?????? 
?  ? ? ? ? ? ? ? ? 
???? 3? 
?????????? 
?  ? ?  ?     
???? 4? 
???????? 
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188 
 
6.5.3 ???? 3???????? 
1) ??????????? 
??????????????????? 6???????????????????
??????? 6.58???????????????????????????????
?????? 3?????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????? 
 
? 6.58 ???????????????? 
???? ??????? 
1. ??? 
 
 
 
 
 
 
2. ??? 
 
 
 
 
 
3. ???? 
???? 
1-1. ??????? 
1-2. ?????? 
 
 
1-3. ?????? 
 
 
2-1. ???? 
2-2. ???? 
 
 
2-3. ???? 
 
3-1. ???? 
3-2. ???? 
?1?? ?1?? ?m??n?? 
?????????????? 
?????(a?z) ????(a?z) 
???????????????????? 
?????????????? 
?????(a?z) ????(a?z) 
????????????????????
???? ???? ?????? 
????? ???????? 
???? ???? ????? 
????? ????? ?????? 
????? ?????? ????? 
????????????????????
?????? ?????? 
?????????????????? 
?????????????????? 
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2) ???????????? 
? ???????????????????????????????????????
??????????????????????? 6.59???????????????
m ??n ?????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
??????????????????????? 6.22???? 
 
? 6.59 ???????????????????? 
???? ??????? 
1. ??? 
 
 
 
 
 
 
2. ??? 
 
 
 
 
 
3. ???? 
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1-1. ??????? 
1-2. ?????? 
 
 
1-3. ?????? 
 
 
2-1. ???? 
2-2. ???? 
 
 
2-3. ???? 
 
3-1. ???? 
3-2. ???? 
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☑????????????? 
?????(a?z) ????(a?z) 
???????????????????? 
?????????????? 
?????(a?z) ????(a?z) 
??????????☑?????????
???? ???? ☑????? 
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???? ☑??? ????? 
????? ☑???? ?????? 
????? ?????? ????? 
☑???????????????????
?????? ?????? 
☑????????????????? 
☑????????????????? 
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6.5.4 ???? 4????????????? 
???????????????? 8??????????????? 5??????
????????????????????????????????????????
????????????????????????????????????????
?????????????? 6.23???????? 5??????? 1?????? 6
????????????????????????????????????????
?????? 1?????????????????????????????????
?????????????????????????? 2?????????????
????????????????????????????????????????
? 3??????????????????????????????????????
????????????????????????????? 4??????????
????????????????????????????????????????
??? 6????????????????????????????????????
??????????????????????????? 
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6.5.5 ???? 5????????????? 
????????? 6 ?????????????????? 0.256 ????(3-1)??
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????? 6.60???? 0.2?0.4?0.6?0.8?1.0?????????
?????????????????????????????????????? 2?
?????????????????????? 6.24????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????? 
? 6.60 ??????????=0.2?0.4?0.6?0.8?1.0???? 
??(No.) 
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????? ???? ????? ????? ???
????? ???? ????? ????? ???
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? 6.24 ????????? 
 
6.5.6 ???????????? 
?????????????????6.25?????????????????????
????? 3??????????????????????????? 
 
1) ??????????????????????????? 
10??????????????????? 1?????? 7??????????
?????????????????????????? 1???????????
??????????????????????????????????????
??????????1????????????????? 
 
2) ??????????????????????????? 
?????????????????????? 5???????????????
?????????? 1???????????????????????????
??????2????????????????? 
 
3) ?????????????????????????????????????? 
????????????6.4???????????????????????? 4
????? 5????????????????????????????????
????????????????????????????????? 3????
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?????
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Type ??????????
????
?????
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?????
???????????????
? ????????
? ???????????
?????
?????
??????
????? ? ?????
???????
??????????
??????????
 
? 6.25 ????????? 
 
6.6 ????? 
?????????????????????????????????? 2????
????????????????????????????????????????
????? 
 
1) ?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
????????????????? 
2) ?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
???????????????????????????????????? 
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? 7?? ????????? 
 
 
7.1 ?? 
???????????????????????????????????????
????? 4?????????????????????????? 
 
1) ????????????????????????????????? 2 ??? 3
??? 4??? 
2) ???????????????????????????????? 2??? 
3) ???????????????????????????????????? 3??
? 4??? 
4) ?????????????????????? 5??? 6??? 
 
? 1?????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????? 2008????????????????????????????????
??????????????????????????????????? 
? 2?????????????????????????????????????
??????????????????????????????????????Sprague 
and Watson 1979, ?? 1984, 1993?????????????????????????
?? 
? 3?????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????? 1????????????
???????, ??(2007)????????????????????????????
196 
 
?? 8?????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????? 2008???????????????????
???????????????????????????? 
? 4?????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????????? 
??? 4???????????????????????????????????
??????????????????????????????? 
 
7.2 ????? 
?????????????????????????????? 
 
1) ???????? 
2) ???????????????????? 
3) ???????????????? 
4) ??????????????? 
5) ???????????????? 
 
? 1????????????????????????????????? 13???
????????????????????????????????????????
????????????????????????????????????????
???????????? 1???????????????????????????
?????????????????????????????????????????
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? 2?????????????????????????????????????
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? 3 ????????????????4 ????????????????????
????????????????????????????????????????
??????????? 3????????????????????????????
??????????????????????? 
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